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Computerized dummy 


S™ One looks and acts like the 
ultimate in lifelike dolls. It 
breathes, blinks, twitches and sticks 
out its tongue. But it’s no toy. It is 
an amazingly lifelike robot devel- 
oped by medical scientists at the 
University of Southern California 
School of Medicine and the Aerojet 
General Corp., to aid in the training 
of doctors and medical technicians. 
The most remarkable part of Sim 
One is not its 6 foot 2 inch 195 
pound plastic body, but the com- 
puter to which it is. attached. The 
computer controls the robot’s ac- 
tivity by introducing typical medical 
reactions for the students to deal 
with. If the student does something 


wrong the computer flashes a warn- 
ing light. It also remembers the er- 
rors and can print out a critique at 
the end of the treatment. ‘The fu- 
ture is unlimited,” says Dr. Stephen 
Abramson (above right). “The sec- 
ond generation of Sims will be able 
to bleed and sweat and will be 
shaped to simulate different ages of 
each sex. The third generation 
which we hope to evolve within sev- 
eral years, will be even better in 
many respects than cadavers for 
training medical students.” Dr. J. 
S. Danson, (above left) believes the 
dummies will ultimately help shorten 
doctors’ postgraduate training time 
from eight to six years. 
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WAR SURPLUS! AMERICAN- 
MADE. 7X50. BINOCULARS 


Big savings! Brand new! Crystal- 


clear viewing — 7 power. Every 
optical element is coated. An ex- 
cellent night glass — the size 


recommended for satellite viewing. 
Individual eye focus. Exit pupil 
7 mm. Approx. field at 1,000 yds. 
is 376 ft. Carrying Case included. 
American 7 x 50’s normally cost 
$274.50. Our war surplus price 
Saves you real money. $74.80 Pstd. 
{tax included). Order #1544AD. 
Edmund Scientific Co., Barring- 
ton, New Jersey 08007. 





NEW MODEL DIGITAL 

COMPUTER 
Solve problems, tell fortunes, play 
games with miniature version of 
giant electronic brains! Adds, sub- 
tracts, multiplies, shifts, comple- 
ments, carries, memorizes. Colored 
plastic parts easily assembled. 12”x 
344°x4%”. Incld. step-by-step as- 
sembly diagrams, 32-p. instruction 
book covering operation, computer 
language (binary system) program- 
ming, problems & 15 experiments. 
$5.98 Ppd. Order stock #70,683AD. 
Edmund Scientific Co., Barrington, 
N.J. 





AMAZING NEW HOLOGRAMS 


Now evaluate tremendous impact 
of almost unbelievable new 3-D 
photo-technique for small cost. 
Simple transmission-type hologram 
on film and glass result of split- 
ting laser beam. Dimension ap- 
pears carved in stone. Cut in half 
repeatedly — parts still contain 
full scene. Fantastic future poten- 
tial. Use slide projector light 
soures or flashlight bulb filament. 
Filter incl. film: 4” x 3%”. $15.00 
Ppd. #40,969AD. 2” x 1%”. $4.50 
Ppd. #30,574AD. Glass: 4” x 5” 
$30.00. #40,984AD. Edmund Sci- 
entific Co., Barrington, New Jer- 
sey 08007. 


SHOPPING MAR 


A selection of products available by mail for readers of Science Digest. 
All merchandise sold on a money-back guarantee. Order Direct by Stock No. Send check or M.O. 


GIANT WEATHER BALLOONS 


“Balls of fun” for kids, traffic 
stoppers for stores, terrific for 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 
#60,568AD (8’ diam.) $2.00 Ppd. 
#60,632AD (16’ diam.) $7.00 Ppd. 
Edmund Scientific Co., Barring- 
ton, N.J. 08607. 
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“FISH” WITH A MAGNET 


Now go treasure hunting on the 
bottom! Great idea! Fascinating 
fun and sometimes tremendously 
profitable! Tie a line to our 5-lb. 
Magnet—drop it overboard in bay, 
river, lake or ocean. Troll it along 
the bottom—your ‘“‘treasure’’ haul 
can be outboard motors, anchors, 
fishing tackle, all kinds of metal 
valuables. 5-lb. Magnet is war 
surplus—Alnico V Type — Gov't 
cost $50. Lifts over 150 lbs, on 
land—much greater weights under 
water. 5-lb. $12.50 Ppd. Order 
Stock No. 70,571AD. Edmund 
Scientific Co., Barrington, New 
Jersey 08007. 





AMERICAN MADE 
OPAQUE PROJECTOR 
Projects illustrations up to 3”x31%4” 
— enlarges them to 35"x30" if 
screen is 6% ft. from projector, 
larger pictures if screen is further 
away. No film or negative needed. 
Projects charts, diagrams, color or 
black-and-white. Operates on 115 
volts A.C, current . . . 6 ft. ex- 
tension cord and plug included. 
Size 12°x8"x4%” wide. Weight 1 
Ib. 2 ozs. Plastic case $7.95 Ppd. 
Order No. 70,199AD. Edmund 
Scientific Co., Barrington, New 

Jersey 08007. 





UNUSUAL 
VALUES 





3” ASTRONOMICAL 
TELESCOPE 


See stars, moon, phases of Venus, 
planets close up. 60 to 180 power 
—famous Mt. Palomar reflecting 
type. Aluminized_& overcoated 3” 
diameter f/10 primary mirror, ven- 
tilated cell. Equipped with 60X 
eyepiece and mounted 3X_ finder 
scope, hardwood tripod, FREE: 
“STAR CHART"; 272-page 
“HANDBOOK OF HEAVENS”; 
HOW TO USE YOUR TELE- 
SCOPE” book. $29.95 Ppd, Order 
Stock No. 85,050AD. Edmund 
Scientific Co., Barrington, N.J, 
08007. 





WOODEN SOLID PUZZLES 


Here’s a fascinating assortment of 
12 different puzzles to provide 
hours of pleasure and stimulate 
ability to think and reason. Ani- 
mals and geometric forms. Take 
them apart and reassemble them. 
Lots of fun for the whole family— 
young and old. Will test skill, 
patience and ability to solve prob- 
lems, Order yours now. $3.50 Ppd. 
Order Stock No, 70,205AD. Ed- 
mund Scientific Company, Barring- 
ton, New Jersey 08007. 
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GIANT FREE CATALOG 


Completely new 1967 Catalog. 148 
pages packed with nearly 4,000 
unusual bargains. Exciting new 
categories. Many new items. 100's 
of charts, illustrations. Many hard- 
to-get war surplus bargains. 
Enormous selection of telescopes, 
microscopes, binoculars, magnets, 
magnifiers, prisms, photo compon- 
ents, etc. For hobbyists, experi- 
menters, workshops, factories, Shop 
by mail. fo salesman will call. 
Write for Catalog ‘AD’ to Ed- 
mund Scientific Co., Barrington, 
N. J. 





AST January, when the news 

broke that an organization 
called the “Cryonics Society of Cal- 
ifornia” had deep-frozen a professor 
who died of cancer, and would at- 
tempt to revivify him at some future 
date when we have a cancer cure, 
the time seemed ripe for a careful 
biocryogenic article on the state of 
the art. Bruce Frisch, our pains- 
taking assistant editor, was assigned 
the job, and told to get a cover pic- 
ture. His article is on page 17, and 





the picture he took is on the cover. 
To get the latter, he first had to find 
a genuine freezer capsule. He 
learned that the Cryonics Society of 
New York, had one—and therein 
lies the tale. 

“Tt was cached in a Bronx store 
with taped windows,” says Bruce, 
“jammed in among all sorts of an- 
tique music boxes. Its owner is a 
collector. His latest acquisition was 
a player violin about half the size 
of a juke box. Little wheels on 
rotating shafts pressed against 
strings and made music.” 

The freeze fans, according to 
Bruce, want to use the spare cap- 
sule, but no one in New York cares 
to be frozen. Cyronics proponents 
are disappointed. 

“You know,” the head of the 
New York Group told Mr. Frisch, 
“People have a funny attitude to- 
ward death.” —TuHE EpITor 
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A man who died in Jan. had himself 

frozen in a capsule like the one on this month’s 
cover. He hoped to be preserved so that he 

could be revived in the future. Crazy? 

You may be startled to learn that although it 
can’t be done now, It is a scientific 


possibility in the not too distant future. 
For the facts we unearthed on freezing- 
in-vivo, turn to page 17. 


Photo by Bruce Frisch 
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NEWS IN BRIEF 


Bulletins at press time 


THE DRUG SCENE. Concern over the use of drugs 
by young people continues to increase. A survey 
of undergraduates at Princeton University in- 
dicates that as many as 15 percent have exper- 
imented with marijuana, hashish or LSD. .. Dr. 
Woodrow W. Burgess, U. of California psychiat- 
rist says he has come across a number of LSD 
users so hooked by the drug that they have vir- 
tually become human zombies. Medically speaking 
these LSD slaves are totally untreatable, Dr. 
Burgess says, because they're convinced they have 
found a superior way of life. . . The latest 
fad is smoking dried banana peels which is sup- 
posed to give the user an exhilarating effect 
resembling weak marijuana. As far as anyone 
knows banana smoking is not illegal yet. "We're 
not legally involved says a spokesman for the 
Federal Bureau of Drug Abuse Control, "al- 
though we conceivably might publicize serious 
dangers if there were any." 


"INSTANT" PIASTIC BUILDINGS. A process desig- 
ned to provide permanent and semipermanent bu- 
ildings out of flexible plastic material has 
been developed by the Ferro Corp of Cleveland 
Ohio. According to the company, once cured, ‘ 
the material is highly resistant to destruction. 


DOUBTER, Sir John Eccles, a Nobel Prize winning 
brain physiologist believes that man is the only 
intelligent life in the universe, He bases his 
conclusion on the enormous complexity of the 
brain and central nervous system. The fact is, 
he added, it was "a fantastic improbability that 
we could get intelligent life here on earth." 


SATELLITES GUIDE VIET PILOTS. American bombers 
are being guided to targets in North Vietnam 

by daily photographs received from U.S. weather 
satellites. The Air Force said that the photos 
had become one of the most valuable guides to 
U.S. bombing and that the North Vietnamese might 
be receiving them too, using them for air defense. 
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Even if you’ve never had a 
slide rule in your hands before 





...you can now start solving electronics problems 
fast with this new electronics slide rule and course 





| hee ENVIED the way some fellows whip out a “slip 
stick” to solve a problem...instead of struggling 
through it with pad and pencil? 


Now you can “outshine” them—even if you’ve never 
used a slide rule before. 


With our exclusive new Electronics Slide Rule, youcan 
do not only common mathematical calculations but also 
special electronics problems in resonance and reactance. 


This is a professional slide rule in every detail, made 
for us by Pickett, Inc. It has two special scales for solv- 
ing resonant frequency and inductive or capacitive react- 
ance problems—or any problem involving the factor 27. 
On the other side...a unique decimal point locator plus 
useful electronics formulas and conversion factors. 
Handsome leather carrying case has heavy-duty plastic 
liner, removable belt loop, flip-open cover. 


With it you get four full-length AuTO-PROGRAMMED™ 
lessons which teach you with actual examples how to 
use it. These lessons are carefully designed to meet the 
same high educational standards as our famous elec- 
tronics career courses. Each lesson will be personally 
graded, if you wish, by one of our expert instructors the 
same day it is received and returned with his comments. 


To make friends with career-minded electronics men, 
we have deliberately underpriced the CIE Slide Rule 
and Course. The low cost will really surprise you. 


Find out more. Send for free booklet. No obligation, 
of course. Mail coupon or write Dept. SD-101 at the 
address below. 


B 
Cl = Cleveland Institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 
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Acclaimed by Electronics Experts 


“Jt opens a whole new era of quick calculations. Even 
if you never had a slide rule in your hands before, the 
four-lesson instruction course that is included takes 
you by the hand and leads you from simple calcula- 
tions right through resonance and reactance problems 
with hardly a hitch,” 

—WAYNE LEMONS, Radio-Electronics 


“Why didn’t someone think of this before? ...the slide 
rule saved me time the very first day. The ‘refresher’ 
course is a marvel of clarity. I couldn’t help being 
amazed at how many standard formula functions I 
was performing the hard way.” 

—OLIVER P. FERRELL, Editor, Popular Electronics 


“I was very intrigued by the ‘quickie’ electronics prob- 
lem solutions. It is an ingenious technique. The spe- 
cial scales should be of decided value to any technician 
or engineer.” 

—JOSEPH J. DeFRANCE, Head of Electrical 
Technology Dept., New York City Community College 





: Mail this Haw to Solve Electronics Problems in Seconds 
: coupon for 

: FREE 
BOOKLET 


Cleveland Institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 


Please send me without charge or obligation 
your booklet describing the CIE Electronics 
Slide Rule and Instruction Course. ALSO 
FREE if I act at once: a handy pocket-size 
Electronics Data Guide. 











: Name 
: (Please Print) 
: Address. : 





City. State. Zip. : 
Accredited Member National Home Study Council . 
A Leader in Electronics Training...Since 1934. 

SD-101 
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ICHTHYOLOGY 


Tictoria Parade 
White Death Shark, as the great white shark is known in Australian waters, is gener- 
ally conceded to be a maneater. He is known to grow to more than 20 feet long. Here, 
Ted Nelson inspects one after removing hook the fish swallowed before being landed. 
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Shark! ove 





by William and Ellen Hartley which noted that, “There is prac- 

tically no danger that an unwounded 

I N October, 1944,alargeAmerican man floating in a life jacket will be 
magazine published an astonish- attacked by a shark.” 

ing article entitled, “The Shark is That same year, Lt. Com. ‘H. R. 

. a Sissy.” Much of it was based on Kabat and E. S. Hahn wrote and 

¢- a Navy pamphlet, “Shark Sense,” published an account of Kabat’s 
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battle with a shark off Guadalcanal. 
Unwounded and in a life jacket, the 
lieutenant commander had been sav- 
agely mauled until a ship came to 
his rescue. Nearer home, there were 
at least two recorded shark attacks 
off the Florida coast and one in the 
Caribbean. A year earlier, in a 
particularly grim incident, parts of 
the body of Clyde Kelly Ormond, 
Jr., had been found in a Tiger shark 
captured off Miami Beach, Florida. 

The Navy pamphlet, of course, 
was designed to improve morale 
among war pilots and seamen who 
feared sharks more than enemy fire. 
Unfortunately, it inspired a body of 
comforting belief in the harmless 
shark idea. More unfortunately, 
skindivers recently have delighted 
in perpetuating the theory that “if 
you ignore them they’ll go away.” 

Not all skindivers go along with 
the theory, however. On Dec. 8, 
1963, a 23-year-old insurance sales- 
man named Rodney Fox was com- 
peting with some 40 other divers 
in the annual South Australian State 
Skindiving and Spearfishing Cham- 
pionship. While diving near Aldinga 
Beach south of Adelaide, he sud- 
denly found himself literally propel- 
led through the water by a tremen- 
dous, crushing force. A huge shark, 
called a White Pointer by Austra- 
lians, had closed its jaw around the 
diver’s chest and back, and was 
rushing away with him. 

Fox managed to tear himself free. 
When the creature attacked again, 
the diver clutched it like a groggy 
boxer and was carried to the bot- 
tom. Releasing his grip, Fox then 
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struggled to the surface and saw 
with horror that the water was 
stained with his blood. 

In its final assault, the shark sud- 
denly veered away, seizing Fox’s fish 
float on which speared fish were 
stored. Since Fox was tied to the 
float by a long rope, he was dragged 
through the water until the line 
broke. Friends saved him, but his 
injuries were frightful. His chest, 
back, left shoulder and side had 
been torn wide open, his right hand 
and arm slashed to bone; and pieces 
of flesh had been ripped from his 
body. Almost a year passed before 
he regained his health. 

At that, Fox was unbelievably 
lucky. On August 15, 1959, an 
Army lieutenant named James C. 
Neal was scuba diving off Panama 
City, Florida. When he failed to 
surface, friends went for help. Later, 
bits of Neal’s clothing and diving 
equipment were found with unmis- 
takeable marks of shark teeth. 

The hard fact is that the sup- 
posedly harmless behavior of sharks 
has never jibed with reported facts. 
Today, most people are aware that 
these creatures can be formidably 
dangerous. And during recent years, 
scientists have been hitting at the 
core of the problem—the shark it- 
self—to examine the unique sensory 
equipment that enables the animal 
to locate its prey in the water. 

Modern shark research was large- 
ly stimulated by a New Orleans 
Shark Conference in April, 1958, 
when scientists were amazed by the 
limited knowledge of shark behav- 
ior. They established the Shark Re- 


7 


search Panel of the American In- 
stitute of Biological Sciences to 
serve as a clearing house of shark 


information. For 1966, its Shark 
Attack File reports 41 shark ‘“‘in- 
cidents” in which nine persons were 
killed. Eleven attacks took place 
in North American waters. None 
was fatal; but during the past 50 
years, about 70 deaths have resulted 
from more than 200 known attacks 
in our part of the world. Australian 
and South African waters appear to 
be most dangerous, with United 
States and Latin American coastal 
water running second. 

The Shark Attack File also lists 
sea and air disasters in which victims 
were either mutilated or eaten by 
sharks after death, or were killed as 
a result of shark assaults. In 1966, 
the total was 281 persons. This was 
the worst disaster toll for many 
years, and a clear indication that 
shark research is imperative. For 
too little is really known about their 
habits and behavior. Shark repel- 
lents developed during the war years 
were never satisfactory and a fully 
successful preparation to ward off 
possible attacks still remains to be 
found. A compressed air bubble 
screen—a kind of shark fence—was 
tested during 1961 by Dr. Perry 
W. Gilbert at the Lerner Marine 
Laboratory of the American Muse- 
um of Natural History in Bimini, 
Bahamas. Tiger sharks, the test 
animals, showed no objection to the 
bubble bath. 

A new kind of shark research has 
been under way within the past four 
or five years, however, at places 





such as the Lerner Laboratory; the 
Marine Biology Laboratory at 
Woods Hole, Mass.; the University 
of Hawaii; the Cape Haze Marine 
Laboratory where Dr. Eugenie Clark 
has been studying shark vision; and 
the Institute of Marine Science, 
University of Miami, Florida. 
(South Africa and Australia have 
also been active in shark research). 

New work in Miami, started by 
Dr. Warren J. Wisby and carried on 
by Dr. Arthur A. Myrberg and oth- 
ers, is particularly interesting be- 
cause it approaches the shark men- 
ace where it begins—in the crea- 
ture’s sensory systems. How do 
sharks hear and see or feel; what 
do they hear and see and feel? 

Dr. Myrberg explains: ‘There 
were many reports from skindivers 
and fishermen that they never saw 
sharks around until they had 
speared a fish. Then a shark would 
arrive. Oddly, they often came from 
upstream, so they couldn’t have 
smelled the fish or its blood. This 
suggested that sharks were not only 
capable of hearing sounds, but they 
were also able to locate sounds in 
three dimensional space.” 

But how? 

Human hearing ranges from 
about 16,000 cycles per second down 
to about 40-100 cps—high to low. 
Studies of lemon sharks, chosen be- 
cause they are excellent laboratory 
animals, rather common and quite 
dangerous, showed that their hear- 
ing range was far below human hear- 
ing (from about 1,000 cps down to 
7.5 cps). Their most sensitive area 
was approximately 40 cps. This 
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Trapped in a transparent tube, a small 
lemon shark is one of many sharks whose 
auditory responses are being studied as 
part of Dr. A. Myrberg’s (left) shark exper- 
iments at U. of Miami Marine Science Lab. 
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After being anesthetized, this shark was 
flipped on its back and an electrode im- 
planted near its heart. The new approach 
by Drs. Myrberg and Wisby to study shark 
behavior through the sensory system. 











Don Nelson, of U. of M.’s Marine Lab, prepares a lemon shark for another hearing test, 
' which have indicated that sharks receive auditory sensations through their skin by 
t lateral line system which ‘feels’ water displacement made by moving body. 
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The hearing capacity of these lemon 
sharks is being tested for its range of 
frequencies. Sharks until recently were 
thought to have little or no hearing, but 
they have sensitivity for low frequencies. 
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At the U. of M. Marine Laboratory, Dr. 
Warren Wisby, left, holds down a strug- 
gling shark while a marine science grad- 
uate student squirts an anesthetic into the 
gills of the prostrate fish to knock it out. 
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clue meant that if sharks were us- 
ing sound for locating prey, they 
might be attracted primarily by 
sounds in the low range. 

It happens that low sounds travel 
a tremendous distance in water. 
What’s more, sounds of low fre- 
quency are those brought about 
when there is turbulence in the wa- 
ter—a fish fluttering after being 
speared, a swimmer thrashing 
around. 

To determine what sort of sounds 
a speared fish made, the experimen- 
ters first went to the reefs outside 
of Miami. Using recording equip- 
ment, one diver would place a hy- 
drophone near a cave occupied by a 
fish. When a second diver speared 
the fish, a recording operator in a 
boat would begin recording. 


Sound location 


The sounds were then analyzed 
and reproduced. Next, the experi- 
menters went into shark-inhabited 
waters. After spotting a shark from 
the air, they would bring a boat to 
the area, hang a transducer over the 
side, and produce three kinds of 
sound—low frequency pulsed, high 
frequency pulsed, and low fre- 
quency continuous sound. 

Results were amazing. Eighteen 
sharks of several species turned and 
headed directly toward the boat 
when the low frequency pulsed 
sound was played—essentially, the 
sound made by a struggling fish. 
The animals not only became in- 
terested in hearing the sound, but 
also could locate that sound at a 
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distance of at least 600 feet. 


So far so good, but here the plot 
thickens. A shark has ears, but be- 
cause of the speed of sound in wa- 
ter—about five times faster than in 
air—the shark’s hearing organs are 
not spaced nearly far enough apart 
to permit any sort of “hearing tri- 
angulation.” Nor do sharks have a 
gas bladder like fish—a sort of res- 
onator which is probably used to 
amplify sounds. 

The best bet seemed to be the 
“lateralis,” or lateral line system, 
which runs along the side of a 
shark’s body. This consists of small 
sensory cells called neuromasts, 
which join in a main nerve channel 
entering the brain near the ear. It 
has long been known that the shark’s 
lateralis system is responsive to low 
frequency vibrations, but no one 
had fathomed its significance. 

By destroying the inner ear in 
laboratory experiments, it was found 
that the sharks were still aware of 
the lower range of frequencies. Thus 
the lateral line system alone ap- 
peared capable of giving informa- 
tion to the animal. How? Scientists 
suspected that the unique sensory 
system might be stimulated by pres- 
sure or displacement. Pressure is 
simply physical force. Displace- 
ment means that something has 
moved—in this particular case, wa- 
ter particles. A displacement meas- 
uring device soon revealed that the 
shark responds to displacement. 
Pressure was not the important fac- 
tor. A more sensitive device for 
measuring displacement may soon 
establish the distance from which 
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Studies reveal that sharks’ vision in the dark 


is roughly equivalent to a man’s ability to see in the dark. 


sharks can receive such signals or 
clues. 

To you and me, what this means 

‘is that thrashing around in the wa- 
ter should be avoided at all costs 
unless we want to attract sharks. 

The question of shark’s vision has 
been a subject of considerable con- 
troversy. Most authorities have 
agreed that sharks have low visual 
acuity but reasonably good equip- 
ment for distinguishing an object 
against its background. 

Laymen have sometimes advanced 
the notion that sharks see poorly in 
murky water or at night. But Rod- 
ney Fox was attacked in murky wa- 
ter. So was 13-year-old James Mc- 
Kee of Marathon, Florida. His 
knee was bitten on March 29, 1959. 
And Barry Wilson was killed by a 
shark on Dec. 7, 1952, while swim- 
ming in murky water at Monterey 
Bay, California. 

Thor Heyerdahl, author of ‘“Kon- 
Tiki,” states in his book that most 
of the sharks he saw while crossing 
the Pacific attacked their prey to- 
ward twilight. Robert Walker, after 
capsizing off the Florida coast on 
September, 1959, was attacked re- 
peatedly at night while drifting with 
a boat cushion for support. Walker, 
in fact, noted that the attacks began 
with nightfall. He was rescued, but 
almost lost his life from gashes that 
required 60 stitches to close. 

Obviously, a swimmer can’t see 
well in murky water. How well can 
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sharks see under similar conditions? 
And can a shark see color? This is 
tremendously important for surviv- 
al. If particular colors attract them, 
they’re good colors to avoid in the 
water. 

For a long time, scientists could 
find no cone cells in the eyes of 
sharks they dissected. (Cone cells 
are responsible for color vision; 
“rod” cells convey black and white 
information). This suggested that 
sharks could not see color, but re- 
sponded only to brightness. 

But British and other scientists 
observed that when a shark attacked 
a grey lifeboat with an area painted 
international orange, the attack 
seemed to concentrate on the color 
spot. Moreover, recent studies of 
the shark’s eye indicate that there 
are cones. They also reveal that 
vision in some sharks is not as poor 
as many investigators once thought. 
Their range of adaptability to dark- 
ness is roughly equivalent to that of 
a human being. This is a good rea- 
son not to swim at night or in murky 
water. Besides his dark adaptation, 
the animal also has the advantage 
of hearing and smelling underwater. 

Despite discovery of cone cells in 
shark éyes, tests did not prove the 
presence of a color sensitive system, 
but neither did they disprove it. 
Some scientists posed an interest- 
ing question: 

Does the shark have a second 
system for seeing color? 








One Miami experimenter, studying 
the shark’s “critical flicker fusion” 
(the point above which an eye no 
longer sees a flickering light) turned 
up the fact that the visual mecha- 
nism of the shark is indeed com- 
posed of two systems. This simply 
means that color perception in the 
shark is highly probable. As yet, 
however, we don’t know what colors 
sharks see, or exactly how the 
brightness factor enters in. At Cape 
Haze, Dr. Eugenie Clark trained a 
lemon shark to tell the difference be- 
tween white and red targets. Did 
it really see the colors? Dr. Clark 
thinks that it responded to bright- 
ness. 


Exploded myths 


Today, shark behavior is under 
the microscope. “Few scientists 
know much about what sharks do,” 
Dr. Myrberg says. “Few have in- 
formation on patterns of reproduc- 
tion, attack, feeding, and so forth. .. 
This area of study will be of in- 
creasing importance.” 

To the family vacationing on a 
beach this summer, what sharks do 
is more important than why they do 
it. Recent research has taught us 
new things, confirmed past specula- 
tions and exploded many of the old 
myths. For example, Dr. Leonard 
P. Schultz, curator in charge of the 
Division of Fishes, U.S. National 
Museum, identifies some 27 out of 
250 shark species as being danger- 
ous. But some of these 27 have been 
rumored to be “harmless” even by 
people who should know better. 
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The bull shark, common to Flor- 
ida waters, has been regarded by 
many divers as a harmless bluffer. 

But evidence suggests that bull 
sharks and their close relatives are 
far from harmless. This is also true 
of the nurse shark, abundant in 
Florida waters and found as far 
north as lower New England. The 
nurse often swims away if disturbed. 
But when Johnny Bowers grabbed 
a five-foot nurse shark by the tail, 
while swimming off Miami Beach 
on April 30, 1958, the creature 
twisted around and seized Bowers’ 
leg. A year later, a 13-year-old boy 
was grabbed by a nurse shark near 
Delray Beach, Florida. The shark, 
a little two-and-a-half footer, hung 
tenaciously to the boy’s arm while 
the victim swam to land. 

We now know that sharks can 
hear surprisingly well, are attracted 
by splashing, and are inclined to in- 
vestigate hungrily. Ten years ago, 
writers were still suggesting that the 
best way to scare sharks was to 
thrash wildly in the water. 

We have known for a long time 
that sharks can smell blood or juices 
from wounds in fish or men. But 
we didn’t realize until recently that 
their vision is reasonably good, and 
that they can adjust well to seeing 
(as well as hearing and smelling) in 
gloom or dark. A full list of safety 
suggestions, based in part on Dr. 
Perry Gilbert’s advice in the book, 
“Sharks and Survival,” appears at 
the end of this article. 

Scientists still want to know more 
about what colors attract sharks. 
And there is grave need for a fully 


Science Digest—June, 1967 


Se eee 





effective shark repellent. The need 
was dramatized horribly on May 16, 
1966, when Luceretio Nazareno, 
radio operator on the ship Pioneer 
Cebu, staggered to the deck after 
tapping out a final message: ‘“‘Sink- 
ing, sinking, sinking.” The ship had 
been caught in a typhoon off the 
island of Cebu in the Phillipines. 
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Nazareno and some other survi- 
vors were reported safe at Cebu 
City several days later. But the 
captain and 135 of the 262 Pioneer 
Cebu passengers were lost. The 
world “Shark Attack File’ lists all 
of them as victims of sharks. It 
could easily happen in North Ameri- 
can waters. 
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Most dangerous sharks in North American waters 


Name Color 

Bay shark Yellow-brown 
to grey 

Blue shark blue with white 
under 

Bull shark grey 

Dusky shark grey 

Galapagos shark grey-brown 

Great Hammer- 

head grey-brown 


Full size Main locale 

to 12 feet lower Pacific 
coast 

12 to 20 feet Pacific coast; 
Atlantic; 


tropical waters 


to 12 feet Atlantic coast 
to 12 feet Atlantic coast 
to 12 feet lower Pacific 


coast; Atlantic 


Atlantic coast 


(Scalloped Hammerheads are found on both coasts, as are Common 
or Smooth Hammerheads. All dangerous. Head is unmistakeable. ) 


Lemon shark yellowish 


Atlantic Mako _ blue-grey with 
white under 
Nurse shark browish-yellow 


Tiger shark barred grey 


White shark* grey to black 
(“Man-Killer”) with white under 


to 11 feet New York to 
Florida 

to 12 feet Warm Atlantic 

to 14 feet Atlantic and 
Pacific 

to 15 feet Atlantic 

or more 

to20ormore Atlantic and 

feet Pacific 


* Most dangerous, but not numerous. In terms of abundance, the 
Lemon, Tiger, Bull, Hammerheads and Nurse sharks represent the 
greatest danger. The huge Whale shark (up to 60 feet) is harmless; 
so is the big Basking shark. There appear to be no recorded attacks 
by the common Atlantic Sand shark. 
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A SCIENCE MYSTERY 
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Author James 0. Harrison and his “trophy,’” one of the giant stone spheres discovered 














in a small clearing in the midst of jungle underbrush in Costa Rica. Who made these 
spheres, and what significance the stones had has remained a mystery for 35 years. 


by James O. Harrison 


Nn a hot, tropical forest in Central 
America, some workmen for a 
banana company were cutting their 
way through a thick tangle of vines 
about 35 years ago. They were 
searching in Costa Rica (see map) 
for new land where they could plant 
bananas. Coming to a small clearing, 
they found a big round stone about 
six feet in diameter (see photo). It 
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was almost perfectly round, and it 
was resting on a small platform 
paved with river stones. 
Fascinated, the men looked 
around in the underbrush and found 
many more stones—some of them 
large, some small, but all of them 
amazingly round and smooth. The 
men wondered who had made these 
stone spheres and where they were 





Reprinted with permission from Nature 
and Science. © 1967 The American Museum 
of Natural History. 
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made. The men had found no places 
nearby where bedrock was exposed. 
When they described to others what 
they had found, they learned that 
few people had ever seen these 
strange spheres and no one knew 
where they came from. 

The land was found to be good for 
growing bananas, and the banana 
company soon began clearing away 
the forest to make way for new 
plantations. As trees and underbrush 
were cleared away, more of the stone 
spheres were found, as well as other 
small areas paved with river stones. 

But the spheres have remained a 
mystery. Some people have thought 
that the largest ones might mark the 
graves of Indian chiefs, but digging 
showed there were no graves under 
them. 

When scientists in other parts of 
the world learned about the stone 
balls, they came to see them and try 


The enlarged map below shows the area 
where the spheres were found by work- 
men looking for a place to plant bananas. 








COLOMBIA 
COSTA RICK 


PACIFIC OCEAN PANAMA 
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to find out more about them. They 
found that most of the stone balls 
were made of granite, but a few were 
made of limestone. Some of the balls 
were only a few inches in diameter 
and weighed only a few pounds; 
others were as large as 8 feet in 
diameter and weighed more than 16 
tons. Some of them were so remark- 
ably round that it took very careful 
measurements to show that they 
were not quite true spheres. 

In some places, clay pottery has 
been found with the spheres (see 
photo). Some scientists believe that 
the stones may have been carved at 
the same time the pottery was made. 
Studying the pottery, they found 
that the pieces that were made most 
recently were the same kind of pot- 
tery that was being made between 
350 and 450 years ago. Some of the 
other pottery had been made cen- 
turies earlier than that. Scientists 


Clay pots, thought to be made about 400 
years ago, were found with the spheres, 
which may have been carved at that time. 
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think this may mean that the round 
stones were also being made over a 
period of hundreds of years. 

Spanish soldiers conquered Cen- 
tral and South America about 450 
years ago. Scientists have searched 
among Spanish writings for informa- 
tion about the spheres, but have 
found no mention of them. 

The spheres were mostly found in 
groups of at least three and some- 
times as many as 45. Some were ar- 
ranged in long straight rows, others 
in circles, and others in triangles. 
Some of the straight lines point 
north and south. Could it be that by 
looking along some of the lines 
formed by the stones, people were 
able to keep track of the positions of 
the sun and other stars? Such in- 
formation could help them predict 
when the seasons would change, and 
therefore when they should plant 
crops. Maybe the stones were made 
for religious uses. Some of the stones 
were found inside graves, together 
with pottery and gold jewelry. 
Scientists think this may mean that 
the stones belonged to persons 
buried in the graves. 

One thing the scientists agree on 
is that the spheres must have been 
very important to the communities 
of people that made them. Using 
the tools they had, it must have 
taken many years to make just one 
ball, even with many men working 
on it. Scientists think that groups of 
workmen may have been sent away 
from their villages to stay for years 
at a time in stony areas where they 
could work on the spheres. 

But how did these men move the 
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huge stones back to their villages? 
Even though the spheres are round, 
it is hard to roll the large ones be- 
cause they sink deep into the soft 
ground. And where did they have to 
move them from in the first place? 


What kind of stone? 


Scientists can’t be sure, but they 
have some clues. A few of the stones 
are carved from a kind of limestone 
called coguina, which forms when 
the shells of dead water animals be- 
come pressed together and form 
rock that is exposed when the 
beaches rise above water level. If the 
coquina balls were made on the 
beaches near the mouth of the 
Diquis River, as scientists guess, 
then rafts may have been used to 
float the balls 20 miles upstream on 
this main river, then at least an- 
other 10 miles on smaller streams 
and rivers. 

The balls that were made of 
granite probably came from the near 
mountains. Except for small river 
boulders, there is no granite near 
where the spheres were found. 

Today, most of the smaller stones 
have been taken away from where 
they were found. Scientists often 
can no longer tell what the original 
patterns were. 

But some of the larger stones can 
still be seen on the banana planta- 
tions, and one large sphere is dis- 
played in the courtyard of the Na- 
tional Museum in San Jose, the 
capital of Costa Rica. Some stones 
like these have also been found in 
Mexico and Guatemala. 
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CRYOGENICS 


Will we 


freeze ourselves 
into the future? 
by Bruce H. Frisch 


Or Jan. 12 and 13, Dr. James Bedford, 

a retired psychology professor from 
Glendale, Calif., who had died of lung can- 
cer, was first packed in ice, then in dry ice. 
Later he was moved to Phoenix, Arizona, 
where he was stored in a capsule cooled by 
liquid nitrogen to a temperature of —321°F. 
If his plan works, he will be thawed, brought 













back to life and cured in the distant 
future when medicine is more ad- 
vanced. 

Six more people around the coun- 
try soon intend to follow Bedford’s 
example, says Robert Ettinger, the 
man who started it all with his 1964 
book, “The Prospect of Immortal- 
ity.” That isn’t all. The more than 
725 members of the nationwide Life 


Extension Society are dedicated to: 


following suit. Their slogan: 
“Freeze, wait, reanimate.”’ 

Can such a crazy idea work? 
Strangely enough, it may—someday. 
There seems to be no known prin- 
ciple that says it has to work. There 
is also no known principle that says 
it can never be done, but there are 
enough problems in the way that, 
like baldness, the solution may al- 
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ways be around the corner. 
Human adults die when their tem- 
peratures fall below 81° F, although 
one drunk woman fought her way 
back from 64° F. The problem is 
to make a round trip from there to 
liquid nitrogen temperatures where, 
until some tiny doubts appeared re- 
cently, some scientists have been 
confident preservation is perfect and 
forever. Hibernating animals make 
part of that trip every year. Their 
body temperatures follow that of 
the surroundings, but their hearts 
beat and they breathe, so they age. 
Slowly, it’s true. The heart of a 
hibernating bat that normally beats 
420 times a minute has been timed 
at 8.5 pulses a minute. As body 
temperature approaches freezing, 
most hibernators increase their me- 
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tabolism slightly or rouse completely 
and return to standard temperature. 
Those that don’t, freeze and die. 

Newborn nonhibernating mam- 
mals can survive much colder tem- 
peratures than adults. Infant rats 
have survived 4.5° F above freezing 
and heart stoppage for one hour. 
This special ability is linked to the 
weak or nonexistent temperature 
regulation mechanism of the new- 
born. The body temperatures of 
kittens, puppies and rabbits are set 
by that of the mother. As tempera- 
ture regulation improves, ability to 
survive extra low temperatures dis- 
appears. 

Humans have been cooled delib- 
erately for open heart and brain 
operations. As temperature falls, 
metabolism slows and oxygen con- 
sumption drops. Surgeons took ad- 
vantage of this by lowering patients 
to 82°F-86°F where oxygen con- 
sumption is about half of normal 
and heart muscle and brain tissue 
can withstand an oxygen shortage 
for a longer time. Now it is com- 
mon to cool a brain patient to any- 
where from 50°F to 60°F where 
oxygen consumption is only about 
six to twelve percent of normal. 

The body is cooled by diverting 
some of the blood through a heat 
exchanger. After the heart stops, a 
pump keeps circulation and cooling 
going and an artificial lung oxygen- 
ates the blood. At the desired tem- 
peraturé the blood is allowed to 
drain into a bottle. A trickle of chem- 
ical is forced through the blood ves- 
sels to prevent blockage by clotting. 

For up to one hour no blood cir- 
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culates as the surgeons repair the 
heart or brain. Then, warmed blood 
is flowed through the body and re- 
vival begins. 

Although a few cases have been 
lowered to around 10°F above freez- 
ing, they suffered fatal brain dam- 
age. Dogs have survived both lower 
temperatures (five degrees above 
freezing) and longer spells of ar- 
rested circulation (two hours). Both 
experiences inflicted noticeable in- 
jury on the animal’s brain. The brain 
has always been the most sensitive 
part of the body to hypothermia 
and is likely to be the biggest head- 
ache in freezing. 

At temperatures close to freezing, 
the pace of research reaches a peak. 
Here, men like Dr. Richard C. Lil- 
lehei of the U. of Minnesota Medi- 
cal School are learning how to pre- 
serve organs for transplantation. In 
a typical experiment one kidney is 
removed from a dog. After a period 
of storage, the kidney is hooked into 
the arteries and veins of the dog’s 
neck. Success is measured by wheth- 
er the kidney lives, whether it passes 
urine, and whether the dog lives 
when its other kidney is removed. 

The longest period of storage aft- 
er which Lillehei scored a success 
all three ways was three days. Even 
then, the ordeal had damaged the 
kidney enough so that he had to 
wait until the body had worked 
three to five days repairing it before 
putting it on its own by taking out 
its undisturbed partner. 

Lillehei’s four-part technique rep- 
resents the state of the art in organ 
preservation. First, the kidney is 
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Temporary ‘‘freezer’’ made by N.Y. group. 


cooled to about four degrees above 
freezing. At this temperature me- 
tabolism is slowed so that oxygen 
consumption is five to ten percent 
of normal. Secondly, he further re- 
duces or completely stops metab- 
olism with drugs—chlorpromazine, 
hydrocortisone or magnesium sul- 
fate. Thirdly and fourthly, remain- 
ing oxygen needs are supplied by a 
slow flow of oxygenated liquid and 
a surrounding atmosphere of high 
pressure oxygen. 

Using these methods on New 
Year’s Eve, Lillehei transplanted a 
kidney and a pancreas to a diabetic 
woman from a cadaver stored seven 
hours. Two months later the woman 
still needed no insulin. 

Now, near the freezing point of 
water, begins the most crucial zone 
in the journey down to the preserv- 
ing temperatures of liquid nitrogen. 
There are several methods of lower- 
ing the temperature of an animal or 
organ below the freezing point of 
water, 32°F, yet avoiding the for- 
mation of ice. This is called super- 
cooling. 

A novel way used by Dr. Stanley 
Jacob of the U. of Oregon Medical 
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School is to keep hearts under a 
pressure of 2000 pounds per square 
inch while cooling them to about 
four degrees below freezing. After 
22 hours’ storage they ‘resumed 
forceful beats.” 

By more conventional means—an 
antifreeze additive—he supercooled 
hearts 14 degree below freezing and 
later revived them. Successful as 
they were, Jacob’s experiments led 
him to conclude “that the best long- 
term method of preservation of or- 
gans will, however, not be depres- 
sion of the freezing point or above 
zero temperatures, but actual freez- 
ing with chemical protective agents. 

Gingerly scientists have crept up 
on freezing. Probably Drs. Audrey 
Smith and Andjus at the National 
Institute for Medical Research, 
London, reached the limit. They 
kept hamsters in sub-zero surround- 
ings for varying lengths of time so 
that there were varying amounts of 
freezing. The borderline for surviv- 
al was when 50 percent of body 
water had turned to ice. No animal 
except those of microscopic size and 
no organ except for one special case 
and tiny organs from embryos have 
ever crossed the borderline and re= 
sumed normal functioning. Appar- 
ent living contraditions to this state- 
ment are stories of fish frozen in 
blocks of ice or dipped in liquid air 
and, like the hamsters, are soft- 
frozen, only partly crystallized. 

Blood, marrow, cell cultures and 
sperm, however, have been success- 
fully frozen in liquid nitrogen and 
revived. This suggests to Charles 
Huggins of the Harvard Medical 
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Ed Hope, left, and Robert Ettinger exhibit one of Hope’s capsules on television. Be- 





tween the inner and outer shells are reflecting insulation and a high vacuum. Liquid 
nitrogen is poured in through the top piping; vapor escapes through the vents in cover. 


School that “whole organs, whole 
animals, and man could be preserved 
if frozen under appropriate condi- 
tions. The freezing-point barrier is 
as real and as plaguing to cryobiolo- 
gists as the sound barrier has been 
to aeronautical engineers.” 

Freezing kills. That’s why neuro- 
surgeons use a liquid nitrogen probe 
to destroy malfunctioning bits of 
the brain. That’s why Curtis Hen- 
derson, president of the New York 
Cryonics Society says of freezing 
people before they die: “That’s 
murder.” 

Freezing kills by forming ice 
crystals inside cells. Ice takes up 
more space than water. It will push 
the top off a bottle of milk left on 
the doorstep in winter; it will also 
burst a cell. Plants that can stand 
freezing somehow confine crystal- 
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lization to the spaces between the 
cells. The same thing can be done 
by freezing slowly. Crystals first 
form between the cells. As they 
grow, they draw water out of the 
surrounding cells. This concentrates 
the solutes inside the cell. There are 
at least six known or suspected ways 
concentration can kill. Most are 
prevented by adding 10 percent to 
15 percent glycerol or dimethyl sulf- 
oxide (DMSO). These bind mole- 
cules of water to them into a com- 
plex which acts as a solvent. In the 
the case of blood, for instance, 
glycerol increases the amount of un- 
frozen water from 10 percent to 25 
percent. 

Thawing must be fast. The rate 
found best for human skin grafts is 
90 to 120 degrees per minute; for 
mouse skin, 1800 degrees per min- 
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ute. The reason for this is that some 
biochemical reactions resume sooner 
than others. If thawing is slow, the 
life processes get too far out of step 
with each other. In addition, during 
slow thawing ice crystals can grow 
to a size that can mechanically 
damage nearby cells. 

A warm water bath works fine for 
tiny specimens, but is far too slow 
even for a dog kidney weighing only 
two ounces. The outside thaws, 
warms and switches on its life ma- 
chinery while the inside is still fro- 
zen. Best prospects for heating 
quickly and uniformly are with dia- 
thermy in which high frequency 
electric currents pass through the 
tissue between outside electrodes. 
Simple setups, however, cook one 
section and leave another hard. A 
workable system may look like one 
put together at the U. of Pennsyl- 
vania Schools of Medicine. There, 
six electrode pairs were placed 
around a dog kidney. Complicated 
controls adjusted the current pass- 
ing between each pair to keep the 
thawing uniform. This arrangement 
could be combined with internal cir- 
culation of helium gas as experi- 
mented with at Canadian Liquid Air 
Ltd. and elsewhere. But, imagine 
the complex array of electrodes, sen- 
sors, controls, tubing and pumps 
that will be necessary for a human 
body 1200 times heavier and pe- 
culiarly shaped. 

For freezing there is no magic 
cooling wave or current equivalent 
to diathermy, so it is difficult to 
control cooling to get the even 1.8°F 
per minute temperature drop 
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thought best. Nevertheless, the U. 
of Pennsylvania team says, “we be- 
lieve that preservation of large or- 
gans can be accomplished by an en- 
gineering design of the freeze-thaw 
process adapted for these organs.” 

At present, the most favored pre- 
cedure might include the following 
steps: Perfuse with a solution of 
DMSO. Freeze slowly; thaw fast. 
For an extra measure of sophistica- 
tion, Lillehei begins freezing from his 
four-part state of short-term preser- 
vation described above. During 
warming, he holds the organ in that 
state, just above freezing, until the 
whole organ has thawed. The crit- 
ical range is between 32°F above 
zero and 58°F below, where freezing 
and melting take place. Between 
there and liquid nitrogen tempera- 
ture, cooling and warming can be 
rapid and uncontrolled. 

The special case mentioned earlier 
violates several of these rules. It is 
a special case, because kidneys were 
frozen in place in live rats. Re- 
searchers from Sloan-Kettering In- 
stitute, Memorial and James Ewing 
Hospitals in New York opened the 
rats’ sides, moved the kidneys to the 
surface and enclosed each in a plas- 
tic cup. They then -poured liquid 
nitrogen over the kidneys for 15 sec- 
onds, lowering the surface tempera- 
ture to 166°F below zero and the 
inside temperature to four below 
zero. Immediately thereafter they 
swamped the kidneys in saline at 
body temperature, thawing the kid- 
neys in less than ten seconds. Five 


(Continued on page 24) 
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by Bruce H. Frisch 


—D* Bedford couldn’t have got- 
ten himself frozen without 
the cryogenic underground that has 
spread across the country since the 
appearance of Robert Ettinger’s 
book, ‘““The Prospect of Immortal- 
ity,” in 1964. The Glendale, Calif., 
hospital where Bedford lay dying of 
cancer wouldn’t cooperate in ‘the 
freezing, so a week before the end 
he was moved to a nursing home be- 
longing to friends of the family. The 
family doctor bowed out, too. His 
place was taken by Dr. B. Renault 
Able, a physician, and three mem- 
bers of the Cryonics Society of Cal- 
ifornia—Dr. Dante Brunol, an 
Italian biochemist who wrote the 
freezing procedure; Robert Norman, 
ex-color TV repairman and instruc- 


Curtis Henderson checks out a capsule. Ex- 
pertise and equipment to make it work are 
lacking in the movement. He hopes a freez- 
ing market attracts cryogenics industry. 


The cryogenic underground | 


tor, who is president, and Robert 
Prehoda, a market-research analyst. 
During the cooling of.Bedford after 
he died on Jan. 12, they used an 
iron heart sent by Ettinger from the 
Cryonics Society of Michigan. New 
York gave up its capsule and dis- 
patched its president, Curtis Hen- 
derson. He plunged into just the 
kind of action he had impatiently 
set out to get in 1965. 

At that time freezing advocates 
were sprinkled across the country 
tenuously linked to the Washington- 
based Life Extension Society, headed 
by Evan Cooper, that had sprung up 
after Ettinger’s book came out. LES 
now has over 725 members and a 
loose network of 41 “coordinators.” 
“Tt is just a newsletter,” complains 
Henderson. He wanted, ‘Freezing 
NOW.” In August, 1965, he gath- 
ered like-minded LES members into 
the Cryonics Society of New York, 
306 Washington Ave., Brooklyn, 
N. Y., which now numbers 65. With 
Saul Kent, New York secretary, he 
carried the message around the na- 
tion last fall, prodding into being 
the California and Michigan groups. 
Others have formed or are forming 
in Oregon, Massachusetts, Ken- 
tucky, Illinois and Ohio, and over- 
seas in France and Germany. 

Cryonists feel a sense of mission. 
“Today we are a small group of 
pioneers whose efforts are largely 
ridiculed, just as the efforts of those 
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with new and startling ideas have 
continually been ridiculed through- 
out history,” says Nelson. But they 
admit their basic aims are selfish, to 
get themselves frozen. Since their 
chances are nil right now, they are 
trying to nurture a mass movement 
that will persuade society to find the 
presently lacking know-how, equip- 
ment and social and legal accept- 
ance. 

And what will attract more at- 
tention than a real freezing? For- 
get that freezing and revival are 
impossible today. Forget that the 
freezing is amateurish. (Bedford 


didn’t reach his liquid nitrogen- 
cooled capsule until more than a 
week after he died.) Omnipotent 
science, given enough time, will be 
able to repair anything, they ex- 


plain, thereby evading weighing pos- 
sibilities or probabilities. 

At least nothing is lost, it can be 
argued, except the $10,000 the de- 
ceased must provide to cover freez- 
ing, a $4100 capsule and $300 a 
year for storage. No one is making 
a killing out of it; Norman is the 
sole paid officer in the movement. 
The only other person making a 
living from freezing is Ettinger, who 
quit his job as physics professor at 
Highland Park Community College 
near Detroit to go on the lecture 
and TV interview circuit. Hard- 
ware and service suppliers are so far 
a marginal lot. Cryo-Care Equip- 
ment Corp. of Phoenix, which made 
Bedford’s capsule, is a sideline to 
Ed Hope’s wig and toupee business. 
He has made and sold maybe four 
capsules. Hardly big business. 
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Dante Brunol, research coordinator for a 
cancer research institute unknown in the 
field, offers to assist at any freezing. 


Yet competitors are lining up. 
John Flynn’s Bio-Preservation com- 
pany will offer to supply freezing 
apparatus. Cryolife, an offshoot of a 
funeral home in Kansas City, has 
impressive drawings of a proposed 
freezing facility, but is playing it 
cool for now. Topping them all is 
the plan of the Cryonics Society 
of California to build a 150-body 
Cryotorium. “I guess California 
is just more progressive,” observes 
Nelson. 

Thus, although the invitation to 
fraud is clear, those involved now 
are either not so inclined or not very 
good. Cold comfort. “They don’t 
do any harm,” sums up Lillehei, 
“but they don’t do any good. They 
are trying to freeze people before 
we know how.” This impatience and 
publicity-seeking could harm their 
own cause. After thawing a Cali- 
fornia woman early this year, Hope 
explained that it was like being an 
ice cream manufacturer; if you 
made a bad batch of popsicles, you 
had to start over. Enough bad pop- 
sicles, and freezing could easily be 
discredited before it truly arrives. 
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(Continued from page 21) 


to 15 seconds later urine began flow- 
ing. Remember, though, that each 
kidney weighed about one-fourteen- 
th of an ounce or less. 

Some scientists doubt that any 
procedure will allow freezing and 
survival. Professors Hinton and 
Blum of the U. of Bristol, England, 
point out that, “Some _ biologists 
have been reluctant to consider even 
the possibility that a complex or- 
ganism could remain viable for a 
prolonged period after a total sus- 
pension of all metabolic processes. 
They believe that however slow 
these processes might become they 
must nevertheless be continuous in 
order to supply the energy necessary 
to maintain the complex structure 
of the organism.” On the strictly 
practical level, Michael Dolan of the 
National Naval Medical Center 
notes that with the material frozen 
so far, such as blood, “preservation 
techniques need not be concerned 
with the survival of each and every 
[cell].” (After transfusion the body 
simply gets rid of the dead cells, 
and uses the good ones.) “An or- 
gan such as the kidney, on the other 
hand, consists of a definite and nec- 
essary aggregation of cells nearly 
all of which need to survive the 
freeze-thaw insult in order for a 
good functional result to follow.” 

Recent research has uncovered 
several additional stumbling blocks. 
Working with mouse skin grafts, J. 
K. Sherman of the U. of Arkansas 
School of Medicine found evidence 
that glycerol and DMSO may be 
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causing much of the damage at- 
tributed to freezing. Better freezing 
techniques could not, then, elimi- 
nate the damage. New protectants 
would be: needed. 

Also disturbing is the finding that 
freezing can speed some chemical 
reactions instead of bringing them 
to a halt as intended. The cause 
may be the concentration of react- 
ants discussed above, or that ice 
is a catalyst. The co-discoverer of 
the phenomenon, Norman Grant 
of Wyeth Laboratories, says, ‘“Al- 
though much of the ultimate storage 
[of tissues and organs] is done at 
temperatures below those where sig- 
nificant acceleration has been found 
(below —148°F for example), rel- 
atively short periods at higher tem- 
peratures during uneven freezing or 
thawing could be damaging.” 

Grant may be only half right. 
Another experimenter has found de- 
terioration of the enzyme aldolase 
in a tissue culture stored in liquid 
nitrogen, 173° below Grant’s safe 
level. Is permanent preservation 
impossible at any temperature? 

At least for now the pace-setters 
remain unshaken. Lillehei says 
point-blank that he expects to freeze 
whole animals up to the size of dogs 
by 1970. There are “primarily tech- 
nical problems,” he asserts. 

If that’s the case, is NASA really 
working on freezing astronauts as 
the rumor says and as freezing en- 
thusiasts always claim? “You can 
forget about it forever,” a spokes- 
man told us. Forever is a long time. 
Perhaps, like Lillehei, he should 
have said, “Premature.” 
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HE bite of the jellyfish known 
as the sea wasp is invariably 
fatal. For this very good reason 
the sea wasp which is found in the 
waters of tropical Australia, New 
Guinea, the Celebes, Indonesia, 
Borneo, the Philippines and Malay- 
sia, is one of the most feared crea- 
tures in the sea. 

After two years of careful re- 
search scientists at the University 
of Queensland, Australia believe 
they have unlocked the sea wasp’s 
deadly secret. They have deter- 
mined the action taken by the toxin 
injected by the creature’s wispy ten- 
tacles and its effects on heart, lungs 
and respiratory mechanisms. 

They hope that other scientists 


Below: Zoologist examines tentacles of sea 
wasp. Right: Enlarged view of the sting- 
ing capsule of the sea wasp. The long hol- 
low thread that spurts deadly toxin can 
be seen coiled up within the tiny capsule. 
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will take their results and develop 
a vaccination to protect humans. 

The sea wasp’s body grows to 
about the size of a man’s head and 
from it trail as many as 40 tentacles 
up to 20 feet long. Each tentacle 
is embedded with hundreds of thou- 
sands of tiny stinging capsules. 

Each capsule, about a twentieth 
of a millimeter long, contains only 
enough toxin to fill the point of a 
pin, but when thousands are in- 
jected into the human body the re- 
sults are fatal. 

Each capsule contains a long hol- 
low thread and on contact the 
thread is shot out penetrating the 
skin deeply. The poison is then in- 
jected through the hollow thread. 

















Pictorial Parade 


The terrible legacy of the Torrey Canyon, the huge oil tanker that broke up off the 
English coast, dumping its load of crude oil, can be seen in this picture of an oil covered 
seabird. Most oil covered birds simply died, a minority of lucky ones were picked up 
and carefully cleaned by British bird lovers. During the treatment many of these died 
from shock, and recovery for the remainder was to be agonizingly slow. They could not 
be released for several months, until the natural oils had returned to their feathers. 


Science Month 


An ecological disaster 


HE wreck of the giant oil tank- 

er Torrey Canyon may have 
caused irreparable damage to the 
balance of nature of England’s pic- 
turesque southwest coast. The thick 
blanket of oil released from the rup- 
tured tanker may bring about a 
permanent change in marine life in 
the area. Says Jack Pearce, a ma- 
rine biologist with the Sandy Hook 
(N.J.) Marine Laboratory, “It 
might take several years for the en- 
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vironment to return to its original 
condition. Even then it might be an 
altered form.” 

The Torrey Canyon disaster also 
highlighted another aspect of the 
oil pollution problem. “There are 
oil substances on pilings along our 
own coast,” notes Pearce. This oil 
seeps from ocean-going ships and 
has probably reduced the amount of 
smaller marine life in affected areas. 

Richard Backus, marine biologist 
at the Woods Hole Oceanographic 
Institute on Cape Cod, believes 
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that oil pollution of sea water is a 
much greater problem than pre- 
viously realized. “We see globs of 
tar all the time which are obvious- 
ly from oil pumped overboard at 
sea,” he says. 

Backus sums up the situation this 
way: “It is another manifestation 
of everybody’s disregard for the en- 
vironment. We figure we can abuse 
the environment any way and get 
away with it. That’s becoming ob- 
viously false.” 


Fat kids don’t move 


Obese children are not fat be- 
cause they overeat. The reason is 


ment 





This mosaic of photographs taken by Lunar Or 


they are underactive. This is the 
opinion of Jean Mayer, Ph.D., of 
the Harvard School of Public 
Health. Dr. Mayer’s studies have 
also demonstrated that, when ac- 
tivity is reduced below a certain 
level in adult men, a corresponding 
decrease in food intake does not 
result. 

The detailed study of high school 
girls showed that obese girls—al- 
though they ate less, not more, than 
normal-weight ‘“controls,”— spent 
two-thirds less time in body motion. 

Conversely, Dr. Mayer and his 
associates were able to show that 
increased exercise makes obese ado- 
lescent girls lose fat and weight and 
that the average obese girl expends 
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biter III shows three views of the area of 


the Moon where Surveyor I made a soft landing on June 2, 1966. To the left is an 
oblique view taken by Orbiter’s wide angle lens. Center is a picture taken by Orbiters 
telephoto lens. Right is a portion of the telephoto shot enlarged eight times. Survey- 
or can be detected as a white object casting a shadow approximately 30 feet long. 
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far less energy during scheduled ‘‘ex- 
ercise” periods than does her non- 
obese counterpart. Inactivity, how- 
ever, is only one factor in the cause 
of obesity, the understanding of 
which is still “sketchy” says the 
Harvard health expert. 

Obesity in a young patient is par- 
ticularly serious, observes Dr. May- 
er, because fat children tend to be- 
come fat adults and fat adults are 
more susceptible to disease. 


Hologram ‘breakthrough’ 


A human being in motion has been 
recorded in a hologram for the first 
time. Previously subjects for holo- 
graphy had to remain absolutely 
still during exposure times ranging 
from several seconds to several min- 
utes. 

The Conductron Corp., of Ann 
Arbor, Mich. developer of the new 
technique hailed it as a “break- 
through” and said, “holograms are 
being made of objects in motion, 
opening new avenues in industrial 
applications and for development of 
nonanimated entertainment media. 

IBM announced that it had de- 
veloped a technique for making holo- 
grams of objects illuminated with 
ordinary white light, rather than 
laser light. 

At about the same time Bausch 
& Lomb Inc. announced the devel- 
opment of an inexpensive way to 
reproduce holograms with ordinary 
white light. (see Science Digest, 
September 1966.) 
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Pressure can make you sick 


Dr. Heinz E. Lehmann, professor 
of psychiatry at McGill University 
in Montreal believes that the pres- 
sures of the accelerating pace of 
Western society are either causing 
or aggravating many physical as 
well as mental illnesses. 

“We are more hurried than our 
parents were; we are also probably 
exposed to much greater stimulation 
than we were originally constructed 
for.” Dr. Lehman says, “In the 
Western world of today stresses, 
tensions and emotional onslaughts 
seem to have replaced hunger and 
infection, the great hazards of yes- 
terday.” 

“Most physicians today acknowl- 
edge the existence of psychosomatic 
illness,’ and he adds that, “the 
volume of research findings is truly 
overwhelming.” 

According to Dr. Lehmann stud- 
ies have shown that emotional tur- 
moil not only can cause ulcers and 
headaches but can increase the ef- 
fect of germ-caused illnesses. 

“Man,” observes Dr. Lehmann, 
will have to learn to control his 
“runaway emotions.” 


East is going west 

When Rudyard Kipling wrote 
that east was east and west was 
west, he wasn’t up on the continen- 
tal drift theory. This spring, Pro- 
fessors Donald Turcotte of Cornell 
and E. Ronald Oxburgh of Oxford 
made public the results of a study 
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which shows that the continents 
surrounding the Atlantic Ocean are 
drifting apart at a rate of two inches 
a year. What’s more, if this con- 
tinues, east is definitely going to 
meet west (despite Kipling) when 
the American continents bump into 
Asia some 100 million years from 
now. 

The continental drift theory holds 
that at one time earth’s land masses 
were clumped together in a single 
chunk (Gondwanaland), that it 
floated atop gigantic “cells” of slow- 
ly circulating molten rock which 
pulled it apart into “continents” 
that gradually drifted to their pres- 
ent positions on the globe. And they 
are still on the move. 

Basis for the original theory is 
the curious fact that the western 
coast of Africa fits neatly into the 
contours of the east coast of South 
America; so do parts of Europe and 
the USA—like pieces of a giant jig- 
saw puzzle. Further, the areas have 


similar biological histories. 

First advanced in 1912 by a Ger- 
man scientist, Alfred Wegener, the 
theory fell into disrepute in the 
1930’s, but has recently come back 
with a flourish, due to startling 
new discoveries that appear to sup- 
port it. 

Beside the Turcotte-Oxburgh 
data, Dr. J. Turzo Wilson of the 
U. of Toronto, a noted geophysicist, 
revealed to a conference in New 
York in April that he had found 
Cambrian fossils in Eastern Con- 
necticut and Massachusetts that be- 
long to the Cambrian beds of West- 
ern Europe. His data gives more 
weight to the drift theory. 


Holding down height 


A long term follow-up on hor- 
mone treatments that have been 
used to arrest the growth of tall 
girls revealed no unfavorable after- 


Separation of the continents caused by movement of molten rock within giant mantle 
cells is illustrated here. Circulation of magnetic material pushes the continents apart. 
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effects, Dr. John D. Crawford, as- 
sociate professor of pediatrics at 
Harvard Medical School and one of 
the leaders in use of this type of 
treatment said: “So far as I can 
determine they (the girls) are none 
the worse in the physiologic area, 
and some of them appear to be con- 
siderably happier at five feet, eight 
inches than they would probably 
have been if they had grown to six 
feet two.” 


Two mile high house 


An 850 story building housing 
500,000 people would be better and 





cheaper than traditional ‘housing, 
says British engineer Wilem Frish- 
mann of the London consulting en- 
gineering firm of C. J. Pell. and 
Partners. He admits that an 850 
story building would confront cer- 
tain unsolved problems, such as 
wind effects, ventilation and water 
supply to the upper stories and 
waste disposal. But these problems, 
Frishmann believes, can be over- 
come with modern technology. 

The advantages of a super sky- 
scraper are that such a building 
would save a great deal of land 
that could be used for farming. In 
Britain it might become very popu- 
lar to live above the weather. 
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Director of London’s National Gallery’s scientific department, Gary Thompson and his 
assistant study the wave lengths on a chart, which was produced by the “milliprobe 
machine.” The device analyses the pigments in a painting, the metal of a sculpture or 
the glaze of a ceramic article by means of a pin-sized beam of X rays focused on the 
surface. Differences in the wave-lengths of the rays are reflected back into the machine 
identifying the substance by its characteristic metal content. 
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urtesy Dr. Jose Delgado 


A submissive monkey is able to get fresh with the boss monkey by pressing a lever which 
stimulates the brain of the boss monkey by radio, inhibiting his aggressive behavior. The 
experiment showed that it is possible to teach behavior control in the monkey society. 


Radio control of the brain 


by Jeanne Reinert 


HE boss monkey began to 

scream and gesture furiously, 
he shook his head and advanced to- 
wards a low status monkey. The 
threatened monkey scampered to 
the side of the cage and pushed a 
lever. At the same time, she did the 
forbidden—looked straight at the 
boss monkey—behavior that is not 
tolerated in the status-conscious 
monkey group. The furious boss 
monkey, instead of putting her in 
her place, abruptly ended his tem- 
per tantrum. He looked peacefully 
to one side, not responding to her 
gaze. He was, however, responding 
to the radio signal she triggered in 
his brain. His placid calm resulted 
from electrical signals received by 
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wire implants inserted in his brain. 

A female monkey, one of the 
most protective of all mothers, sud- 
denly shoved her nursing baby away 
and began to wheel angrily around 
her cage. She bit her arms and tail 
frantically. She ignored the baby’s 
whimpering pleas as she paced back 
and forth. The baby huddled near 
another monkey for protection as 
his mother stormed. After 15 min- 
utes of such behavior, the mother 
slowly began to calm down. She 
resumed caring for the infant. But 
every time she received a radio sig- 
nal, she thrust the infant away. 

A laboratory preview of 1984? 
Does this foreshadow a time when 
our actions, thoughts and desires 
can be controlled by radio waves? 
No, says Dr. Jose Delgado, the com- 
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plexity of the human brain is such 
that “I do not believe that a robot- 
like control of human beings is pos- 
sible .. .” As he explained to the 
Institute of Electrical and Elec- 
tronic Engineers (IEEE) conven- 
tion: “In the present electronic age 
when we are in radio communica- 
tion with orbiting capsules and with 
the stars, it should not be too dif- 
ficult to establish radio contact with 
the inside of the brain.”’ The need 
for such communication is twofold. 
It would give basic knowledge so 
the physical and chemical mecha- 
nisms that regulate thinking and 
acting could be understood. Its sec- 
ond advantage would be to develop 
new approaches to the treatment of 
cerebral upsets and disorders. 

For the past 20 years, Dr. Del- 
gado—a professor of physiology at 
Yale School of Medicine—has been 
using electricity to explore the un- 
charted depths of the brain. In- 
creasing sophistication of methods 
now give him results that show 
dependable ways to influence emo- 
tions, behavior and instincts. And 
the responses elicited can be dupli- 
cated over and over again with a 
variety of animal subjects. 

To receive the radio waves, Dr. 
Delgado uses very fine wires, in- 
troduced through a small opening 
in the skull. Terminal contacts are 
outside the skin for electrical stim- 
ulation or recording. The radio 
transmitter is attached to the termi- 
nals and hangs around the animal’s 
neck. Electrodes are painless, can 
be implanted for days or months. 
Many of his animal subjects have 
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electrodes for life and studies are 
carried out while the animals lead 
normal lives. Dr. Delgado and his 
colleagues are working on an instru- 
ment to be about the size of a but- 
ton that can be wholly implanted 
inside the brain. He expects that, 
using microminiaturization and in- 
tegrated circuits, the ‘“stimoceiver”’ 
will be operating in one or two 
years. However, with his present in- 
strumentation, Dr. Delgado has 
been able to explore and to influence 
movements, emotions, behavior and 
he is now working on the complexi- 
ties of social behavior and status. 


Stimuli changes 


The key features of radio stim- 
ulation are intensity, pulse duration 
and frequency. As these change, so 
do the reactions they are causing. 
For instance, stimulation of the 
right sulcus cruciatus (a location in 
the front part of the brain) of a cat 
will cause the left hind leg to flex. 
If the cat is standing on all fours, 
a five-second stimulation of 0.5 mil- 
liseconds of pulse duration, a fre- 
quency of 1.2 milliamperes, barely 
gets the leg off the ground. If the 
intensity is increased to 1.5 milliam- 
peres, the hind leg rises about four 
centimeters and when 1.8 milliam- 
peres are applied, the leg flexes 
completely. The cat’s whole body 
adjusts as the leg smoothly rises, 
his head lowers, the pelvis rises and 
his weight shifts to maintain his 
balance on three legs. The cat is 

snot the least bit disturbed by the 
radio waves and continues purring, 
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seeking to be petted. 

Many other effects have been 
produced. Stimulation of the lat- 
eral hypothalamus increases a cat’s 
appetite so he will eat 10 times as 
much as normal. 

Radio stimulation will combine 
with spontaneous behavior to give 
interesting results. If a cat, for ex- 
ample is stimulated in the cortical 
area that causes licking, the cat 
“started licking the floor, then be- 
gan to lick itself, cleaning its fur 
until cessation of ESB.” (Electrical 
Stimulation of the Brain) “Often,” 
notes Dr. Delgado, “the animals 
looked like electronic toys with pre- 
dictable motor reactions, responding 
according to the cerebral point se- 
lected for stimulation.” 


Repeated responses 


When the thalamus, a structure 
located near the center of the brain, 
is stimulated, a complex sequence 
of events is ordered. A monkey 
walks to one side of his cage, goes 
to the other side, climbs to the back 
ceiling and descends to the floor. 
Each animal will act this way as 
many times as he is stimulated, 
sometimes 60 times an hour. It is 
not blind behavior, however; the 
monkeys will change their paths if 
another monkey is in the way, will 
avoid the territory of the boss mon- 
key and stop and run away if a 
human observer threatens the 
group. If the stimulation is applied 
regularly, sleep will inhibit the se- 
quence. Each time the stimulus is 
applied, the monkey will turn his 


34 





head slightly, not enough to inter- 
fere with sleeping or nestling with 


the other monkeys. One monkey 
was stimulated every hour for two 
weeks. At the end of 20,000 stim- 
ulations, she still responded exactly 
the same way, and the sequence of 
behavior did not interfere with the 
normal life the monkey led. 
Instincts, genetically determined 
and among the most reliable pat- 
terns of response, can also be af- 
fected by radio waves. The mother 
monkey who rejected her young 
spent virtually all of her time hug- 
ging her baby, nursing, grooming 
and taking continuous care of him. 
Yet she would abandon him every 
time the waves stimulated the mid- 
dle section of her brain. The im- 
pulse overrode her inclinations. 
Emotional responses run the ga- 
mut from aggressiveness to cowering 
in the corner. Several years ago, Dr. 
Delgado proved he could stop a 
charging bull in his tracks with 
electrical stimulation. Recent ex- 
periments with a colony of rhesus 
monkeys showed response to the 
stimulation depended on the social 
situation. If the offensive behavior 
of the boss monkey was triggered, 
he would interrupt his peaceful ac- 
tivities. of grooming, picking and 
general guard duty. He adopted 
a threatening posture on all fours 
and showed his teeth. ‘His tail be- 
came rigid and he would launch 
well-directed attacks against the 
rest of the group, especially against 
the other male, who was his main 
competitor and enemy,” explains 
Dr. Delgado. He would never attack 
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A female monkey, one of the most protective of all mothers can be made to neglect her 
baby if her brain is stimulated as this picture sequence demonstrates. Photo top left 
shows normal affection of monkey mother. When the radio transmitter is turned on, 
however, it induces self directed aggression in the mother resulting in diminished atten- 
tion to the baby. With the radio turned off, the whole situation returns to normal. 


his favorite female companion. 
Opposite results were obtained by 
stimulating the ‘‘caudate-septal”’ re- 
gion of the brain, an inhibitory area. 
Although human observers could 
not discern a change in the boss 
monkey’s behavior, the other mon- 
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keys would shed their fear. and re- 
spect. While: the boss was being 
stimulated, they would approach 
him and walk freely about his area. 

This led to another study to see 
if a subordinate monkey could 
learn to control the boss’s rages. A 
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lever was connected to a radio trans- 
mitter and placed inside the cage. 
After several days, the most har- 
assed monkey learned to press the 
magic lever and inhibit the boss’s at- 
tack. She would repeat this as many 
as 25 times a day to avoid his 
threatening behavior. Dr. Delgado 
is now working on experiments to 
see if permanent changes in the 
monkey colony’s social hierarchy 
can be made by means of brain 
stimulation. 

In several major hospital centers, 
intracerebral electrodes are now 
being implanted in patients for di- 
agnosis and therapy of severe mental 
and physical disorders which do not 
respond to drug treatments. One of 
Dr. Delgado’s patients was an 11- 
year-old boy who suffered from un- 
controllable epilepsy. Electrode 
studies identified the focus of his 
seizures, and limited surgery was 
performed which returned the boy 





to normalcy. Stimulation to one par- 
ticular area increased his friend- 
liness. He would talk about eight 
times as much as he did without the 
stimulation. “His basic personality 
had not been changed, only his af- 
fective tone and expressive aspects,” 
explained Dr. Delgado. Choice of 
words, phrases, ideas were in line 
with his age, mentality, education. 

Dr. Delgado foresees important 
medical applications of the research 
in treating diseases of involuntary 
motion such as epilepsy, Parkinson’s 
disease and cerebral palsy; intract- 
able pain such as cancer causes, 
and mental illness. He foresees 
“more rational and efficient educa- 
tion” based on a better knowledge 
of the intimate substratum of our 
personalities. He expects the mental 
research and investigation will ex- 
plain the basis of human behavior 
and may well bring more happiness 
to human beings. 
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Halle! 


“Let’s get out of here, this place is full of swamp gas” 
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With a flick of a button, this women has turned on a color 


wall TV. Only two inches thick, this TV of the not-so-distant 
future can be stored in a closet or covered by sliding panel. 


Electronic wonders 


for better living 


Within 15 years lamps will go on and off automatically as you 
enter or leave a room; TV will hang like a picture on the 
wall; you'll talk on a two-way TV phone; the home computer 
will do the shopping—and that’s just a sample of what’s up. 


by Morton J. Schultz 


eS er portable TV set you take 
to the beach hangs over your 
shoulder on a strap, like a 35 mm 
camera. The telecommunications 
center in your home is a cornucopia 
of exciting miracles, all tied to a 
single compact electronic core. You 
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watch live Olympic games in Aus- 
tralia, explorers in the jungle while 
they’re exploring, news as it’s hap- 
pening all over the world—all on a 
flat color TV screen that’s framed 
like a picture on the wall. 

You talk with friends or business 
associates on a two-way picture tele- 
phone without having to lift an awk- 
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This man is examining the memory bank 
of ESS, which will allow you to make a 
call with one digit instead of seven or 10 
or let four people in four different places 
talk to each other simultaneously. 


ward receiver—just a face-to-face 
chat. You’re in his house and he’s 
in yours. The conversation can be 
recorded automatically on tape, if 
you wish, and replayed over the 
selective sound system later at the 
touch of a button. The TV and 
audio bank stores TV shows, con- 
certs or family conversations you 
may wish to record for posterity. 

The center serves all your com- 
munications needs, from entertain- 
ment to the automatic transaction 
of business with stores, banks, the 
local gas station or whatever. By 
simple programming, the system 
performs any desired function au- 
tomatically—even with you and the 
family absent. 

You purchase an item and “or- 
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der” a computer in the store to pay 
the bill. The computer, in turn, 
contacts your bank and orders funds 
withdrawn from your account and 
deposited to the store’s account. 

Printed matter, including your 
daily newspaper, and reference ma- 
terial from a centrally located com- 
puterized library, is reproduced on 
a high speed electronic printer in 
permanent form on request. 

When will all this be routine? 
Not in the year 2000. Some of it 
will be along in five years; some in 
ten, some in fifteen, according to 
top men in the electronics industry. 

“Tf the industry states that a 
product will be in existence five, ten 
or fifteen years from now, you can 
bet on it,” says F. R. Amthor, prod- 
uct planning manager for Westing- 
house. “That isn’t as mystical as 
it sounds. When a product is pre- 
dicted, the hardware and know-how 
for making it already exist. All that 
remains is putting bits and pieces 
together.” 

Why, then, do we have to wait a 
decade for all these “goodies”? It’s 
a matter of money. Though many 
of the things mentioned here can be 
built today (many have been, on a 
prototype basis), few of us could af- 
ford them at present. 

For instance, the industry can 
easily make a_transistor-radio-size 
TV receiver right now. According to 
RCA’s W. Walter Watts: “We 
would like to build a mini-color set, 
but our engineers can’t do it yet at 
a reasonable price. It may be 10 to 
15 years before such a set is market- 
able, but it is coming.” 
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“The basic elements for a com- 
plete home telecommunications cen- 
ter are in existence or under devel- 
opment,” states Elmer W. Eng- 
strom, chairman of RCA’s executive 
committee. 

George W. Mitchell of the Fed- 
eral Reserve Board is working on 
the “checkless society” idea for the 
board, and has predicted that the 
system could be a reality by the 
early 1970's. 

One reason why the electronics 
industry has scored practically 100 
percent with its forecasts is because 
the foundations are already in place. 
Fifteen years ago, the transistor 
blew the ceiling off. Today, the de- 
velopment upon which the industry 
can accurately forecast products a 
decade or more in the future is the 
integrated circuit. It is a silicon 
chip, some no bigger than the letter 
“o” in this typeface, on which a 
complete circuit is placed. The pos- 
sibilities it opens up are fantastic. 

These micro-electronic circuits 
will put within everyone’s financial 
means exotic products that, until 
now, only industry and governments 
have been able to afford. These in- 
clude household closed circuit tele- 
vision systems, movie-screen-size 
TV receivers (and vest-pocket re- 
ceivers, too), video tape recorders 
and household computers. 

“Over the next decade the elec- 
tronic industry will witness more 
innovations and radically new prod- 
ucts and services than it has seen 
during the entire life of the home 
entertainment industry,” says RCA 
vice president Martin Bennett. 
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This is a life-sized microelectronic circuit, 
a silicon chip one inch in diameter with 
over 1000 complete, integrated circuits. 
Tiny circuits such as this will make prod- 
ucts cheap enough for everyone to buy. 


Major products affected by de- 
velopment of the micro-electronic 
circuit will be television, telephone 
and computer. But the industry 
isn’t forgetting about other “minor” 
items such as the humble household 
light switch which, except for the 
silent mercury switch, hasn’t 
changed since the day after Edison 
invented the bulb. But look at 
what’s coming: 

Soon, the lights in your home will 
turn themselves on automatically as 
you enter the room, stay on as long 
as you’re in the room, then auto- 
matically shut themselves off when 
you leave. 

If you are blessed as I am with 
a wife and kids who believe in fi- 
nancial support of the electric util- 
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The doctor above is reading the EEG of a heart pati 








Vr 


ent who is several miles away in a 


rural hospital. His diagnosis found that the patient had a severe heart disturbance. 
The doctor had enough time to have the man moved for treatment to a larger hospital. 


ity, you'll appreciate this develop- 
ment. 

Getting light switches to work 
automatically is done in a number 
of ways. For example, infra-red 
detection devices can pick up body 
heat as you walk into a room, or a 
radar-type gadget can pick up 
movement. Either can form the 
basis for automatic light switching. 

The automatic light switch has 
other advantages. It can guard your 
family and property from criminals. 
Before long, you will be able to 
install a sophisticated alerting de- 
vice in your house, If anyone comes 
within 30 feet of the place in the 
dead of night, the lights will go on, 
bells will go off, a message will flash 
to police via telephone lines. 
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“Tf this had been in wide use only 
last year,” Amthor of Westinghouse 
claims, ‘Senator Charles Percy’s 
daughter may have not met the 
tragic fate she did.” 

What innovations are coming 
your way during the 1970’s in the 
major areas of television and tele- 
phone? 

Before discussing the “extras” 
let’s take a look at the basic TV 
set. First, there will be no limit to 
size. The screen for the family may 
cover eight feet of wall. Yet, the 
entire setup will be less obtrusive 
than your present receiver. The 
screen will be only 1 to 2 inches 
thick. Many will be recessed into 
a wall. When not in use, you can 
either take it down and store it in 
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The machines in the foreground are designed so that the doctor can take an electro- 
cardiogram of a heart patient and transmit the data immediately to a specialist for 
diagnosis and treatment. Results of procedures have been dramatic. (See opp. page.) 


a closet or close a sliding panel over 
the “big eye.” Controls will be 
housed in a small, upright trans- 
portable pod that you will operate 
by remote control from your easy 
chair. 

This is the “unsophisticated” 
model that the industry has in mind. 
A more “gee-whiz” model will allow 
you to control TV by voice. The 
upright control pod will disappear, 
leaving only the screen and a hid- 
.den voice control box. 

Picture this: dinner is over, and 
you decide to watch TV. You sit 
in your easy chair, light up a pipe 
and calmly announce, ‘“‘On, please.” 
(You won’t even have to say 
“please,” if you don’t feel like it.) 

There is no waiting for warmup; 
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the screen immediately fills with the 
Andy Griffith Jr. show. 

But you want to watch the ball 
game on another channel. ‘“Chan- 
nel 7,” you say. As if it were a 
Marine drilling, the set dutifully 
responds. 

Both types of set can be built 
today. Basis for the size of these sets 
is an electronic chassis about the 
size of a matchbook cover that con- 
tains 48 microelectronic circuits. 
These 48 are equivalent to 500 sep- 
arate components used in present- 
day TV construction. TV makers 
view the ‘“‘matchbook” system as the 
television chassis of the 1970’s. Be- 
cause of its size, you can make a TV 
set as large (or as small) as desired. 
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Picturephones will eventually be available commercially because of this small TV picture 





tube, which gives a better performance and lasts longer than present TV tubes. 


As for voice command, this is 
nothing new. They’ve been doing it 
in the laboratory for a couple of 
years. In fact, RCA recently ob- 
tained a patent for a syllable anal- 
yzer that takes spoken words apart 
and compresses them into electronic 
code. In its present form, the anal- 
yzer can recognize about 200 sly- 
lables as spoken by several people. 

TV sets will range from the huge 
wall size to tiny affairs that measure 
about 3 inches. And everything will 
be color. If you want a black-and- 
white television receiver for a knock- 
about set, you will be able to buy 
one for the same price that an in- 
expensive radio now costs. 

As for the TV extras—they’ll be 
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endless. Your set will be able to 
play “phonograph records.” But 
these records will be unique. In- 
stead of music (sound), they will 
contain current literary best sellers 
and even picture books for the kids 
that you will be able to read visu- 
ally on your TV screen. 

“The recent mergers or joint ven- 
tures between big electronic firms 
and publishers, such as RCA and 
Random House, are more than 
straws in the wind,” Fortune Maga- 
zine pointed out recently. And so 
they are. In fact, Westinghouse 
states unequivocally that the book 
phonograph record is one of the 
most revolutionary innovations you 
will see within the next ten years. 


Science Digest—June, 1967 





Only three things are holding it 
back now—(1) being able to com- 
press an entire volume into one 
record; (2) being able to produce 
a record that will sell for $5 or $6; 
(3) deciding which of several tech- 
nical methods is the most reliable 
for the money. 

The three methods with which the 
industry is experimenting are a spe- 
cial needle like the one on your 
present hi-fi player needle, but much 
finer; a magnetic pickup that works 
like a present-day video tape play- 
er; pure light (laser) that will pick 
up images. 

You'll also be able to have a 
home-movie production studio, with 
television read-out. Basis for this 
will be a color video camera with 
a three-gun or single-gun electron 
tube. You can go on a trip and 
take movies or slides. The magnetic 
“film” is immediately and automat- 
ically processed as it rolls, and you 
can see what you’ve taken. If you 
don’t like it, you can retake the 
shot or sequence right then and 
there. 

When you get home, you “re- 
play” your pictures over the TV 
screen by a direct method of run- 
ning the “film” through a player, 
or pressing the image onto a record. 

Black-and-white cameras of this 
sort already exist. They sell for 
$300. Color cameras are on the 
way. The big problem now is get- 
ting the cost down to where the 
mass public can afford it. 

One of the niftiest devices for the 
70’s will be the video tape recorder. 
With it, you will have all 24 hours 
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of TV available to you even if 
you’re not around to view the “live” 
show. As educational television be- 
comes more and more prominent, 
this will become more and more im- 
portant. 

Suppose, for example, a chemistry 
or cooking class is held via TV at 
3 o’clock in the morning. Why 3 
o’clock? Because production costs 
are less during non-prime time. 

Before you go to sleep (at 11 
p.m., say), you position the tape 
and set a timer. At 3 o’clock, the 
timer automatically turns on the 
TV and recorder. The program is 
recorded electronicaliy in utter si- 
lence and everything then shuts it- 
self off. You can play back your 
pre-recorded program over the huge 
home screen anytime you wish. 

Video tape recorders are being 
made today for industry. Before 
you can get one, though, it will 


Long-distance art sale is taking place by 
picturephone. An artist (right) in New 
York is showing a painting to a potential 
buyer (on screen) in Washington, D.C. 
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have to meet certain standards for 
a mass market— 

1. The picture quality must be 
comparable to the best “live” TV 
reception. 

2. The instrument must have the 
ability to play back at least a one- 
hour-long program from a single 
reel of tape. 

3. The instrument must have a 
manufacturing cost to permit a re- 
tail price no greater than $500. 

4. The instrument should incor- 
porate color as well as black-and- 
white, although black-and-white will 
come first. 

What else is in store? Right 
now, satellites circling the earth are 
loaded with programs from foreign 
stations, but you see only what local 
TV stations can squeeze into their 
program schedules. 

If you had something that could 
convert your set to the proper lines 
per square inch, and frequency, used 
by the foreign station, you could 
pick up the program “live,” via 
satellite relay. That something—a 
converter—is on the way. It will 
be here during the 1970’s. So will 
the ability to produce holographic 
images—three-dimensional pictures. 

But television of the 1970’s isn’t 
going to stop here. Some of the 
other things that will be offered 
during the next decade: 

e Everything will be built into 
the set. Roof antennas will be a 
thing of the past. 

e Closed-circuit TV “baby sit- 
ters” will be used in homes. You 
and your wife can go visiting and 


keep an eye on the baby (or any 
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other part of the house) by means 
of a small camera and portable re- 
ceiver. In addition, you'll be able 
to monitor the kids playing in the 
yard. 

e Cordless, transistorized color 


TV sets. These can be produced 
now, but batteries for them are too 
heavy, too expensive and have a 
short operating life. The plan is to 
adopt solar batteries such as those 
used in satellites. 

With all this talk about TV, what 
will happen to radio? It will be- 
come less important, but will play 
an important part in people-to-peo- 
ple communication. You'll be able 
to keep in touch with daughter at 
the sweet shop and son on the base- 
ball diamond via radio lockets and 
rings. The one obstacle right now 
is the availability of frequencies. 
Eventually, though, it is believed 
that families will have a frequency 
number assigned to them, much the 


The mobile phone of the ‘70's will let. you 
dial your furnace at home miles away from 
your car and signal it to turn on the heat. 
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same way as they have telephone 
numbers assigned. 


Telephones 10 Years From Now 


The two major imminent changes 
in telephone service are the elec- 
tronic switching system (ESS) and 
video telephone. 

ESS will be here first . . . and 
soon. Here are some of the things 
it will allow you to do: 

1. Speed calling. This is an ab- 
breviated dialing setup that will en- 
able you to reach frequently called 
numbers by dialing just one digit in- 
stead of seven or 10 (with area 
code). 

2. Automatic waiting. Suppose 
you dial a number and it’s busy. 
Instead of hanging up and redialing 
minutes later . . . and minutes after 
that . . . your call is temporarily 
diverted to a waiting circuit. You 
go about your business. When the 
party on the other end is free, your 
call is automatically put through. 
A ring on your phone tells you this. 

3. Conference calls. You will be 
able to dial up to four parties, lo- 
cated at four points of the compass, 
and all will be able to take part 
in the phone conversation at the 
same time. This will be done with- 
out the aid of an operator. 

No doubt, you’ve already heard 
about see-as-you-talk telephone. It 
is not. pie-in-the-sky. By the mid- 
1970’s the service will become a 
conspicuous part of American busi- 
ness. By the late 1970’s, it will 
probably become an important part 
of the household. 
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The impact of picturephone on 
the nation’s telephone habits is go- 
ing to be tremendous. Here’s how 
it will work: You want to apply for 
a job in New York, but you live 
in Miami. 

You simply pick up the phone, 
dial the New York number, push 
the video button and speak with the 
personnel manager. You see him 
and—what’s more important—he 
sees you. You may be hired on the 
spot without making the trip. 

Heart of the picturephone con- 
cept is the integrated circuit and a 
new sensitive tube that allows video 
pickup without special, studio-type 
lighting. The picturephone set con- 
sists of three major parts: a chassis 
containing TV screen (first’ screens 
will be about 5 inches square), 
camera and loudspeaker; a control 
unit that looks like an ordinary 
push-button telephone; and a power 
supply unit. 

The picturephone concept is tied 
directly in with the use of com- 
puters in the house. (For the full 
length report on home computers 
see Science Digest, February, 1967. 

With the picturephone, diagrams, 
charts and printed material can be 
transmitted. You will be able to 
make a picturephone call to a cen- 
tral computer setup and _ receive 
complete, written-out answers to 
questions. 


New type of transmission 


Before picturephone can reach 
prominence, however, new methods 
of transmission will have to be de- 
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veloped, since transmission of video 
signals requires the equivalent of 
100 voice transmission circuits. 

The hope lies with laser light, 
which can carry audio and video sig- 
nals in great quantity. It is antici- 
pated that with pure light 10,000 
more signals could be handled per 
unit than are being accomodated by 
today’s coaxial and microwave sys- 
tems. 

Another telephone miracle for the 
1970’s will enable you to answer the 
telephone remotely. This would 
work on a principle similar to that 
used with the transceiver. By means 
of a remote control unit, you’ll hear 
the phone in your home ring, lift it 
off its receiver, talk and then hang 
it up—no matter where you are. 

The same principle will be used 
for keeping constant tabs on your 
house. Mobile phones are not new, 
but mobile phones that permit you 
to turn on the furnace, turn off the 
oven or operate any appliance in 
your home will be new. 

Suppose, for example, you’re on 
your way home from Mexico to 
New Jersey in mid-winter. You hit 
real cold weather in Maryland and 
decide you would like your vacant 
house warm when you arrive there, 

You pick up the car phone, dial 
your house number, dial the exten- 
sion number for the furnace and 
dial the signal to turn the furnace 
on. And “on” it goes! 

There are many other electronic 
miracles for the 1970’s—too numer- 
ous to discuss. Let’s run down some 
of the more impressive ones. 

e Electric pacers for people with 
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heart trouble. There are available 
now, but they require frequent 
removal and recharging. Those 
planned for the next decade will be 
low voltage devices that will be 
permanently installed to run on the 
voltage given off by the human 
body. 

e An information network that 
will revolutionize American educa- 
tion. All schools will be informed 
immediately when a new teaching 
method is being put into practice 
by “dialing” a central computer. 
Historically, it has taken up ‘to 50 
years for a new educational con- 
cept to be put into use, because of 
the time required to pass the con- 
cept from school to school. With 
this system, the time will be reduced 
to weeks, and the transmission of 
datazwill be sent to all schools, from 
the biggest skyscraper school to the 
one-room rural schoolhouse. A feasi- 
bility study is being conducted on 
this system right now by Lockheed 
Missiles and Space Division under 
the auspices of the Office of Educa- 
tion’s Far West Laboratory. 

e A pea-sized radio pill that, 
when swallowed, transmits diagnos- 
tic data to your doctor. 


coe @ AN automated, electronic high- 


way system. You'll drive up the 
ramp to a highway leading from, 
say, Chicago to New York. At the 
entrance, your car will automatic- 
ally be checked mechanically to 
make sure it can make the trip. 

You will punch out your destina- 
tion on a device which transmits 
data to a control computer. The 
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computer’s job is to forecast traffic 
loads at different points. The car 
radio will then inform you to ac- 
celerate to 75 miles per hour. If 
you don’t accelerate, the roadway 
will take over control. The car 
will then be on automatic guidance, 
with the computer smoothly merg- 
ing the car into the automated lane. 

You can play games with the 


W hat the electronics 

revolution means to 

industry, business, 
professions 


e A tremendous surge in manu- 
facture and installation of elec- 
tronic components is in the wind. 
e Picturephones will permit face- 
to-face business conferences of 
widely scattered staffs. 

e High-speed facsimile will put 
at the businessman’s fingertips 
all reports and evaluations he 
needs to run an effective opera- 
tion. 

e Instant monitoring of manu- 
facturing operations through TV 
and process control computers 
will insure faster flow of high 
quality goods. 

e Via TV and computer, the 
businessman will have an “in- 
stant balance sheet” for quick 
decisions at any given moment. 
e Publishing will be directly af- 
fected by the ability to put liter- 
ature on tape or records for vis- 
ual playback over TV screens. 
Production of such equipment 
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kids, watch television, sleep or what- 
ever. At your destination, the com- 
puter switches the car onto the 
proper exit ramp. 

These, then, are some of the 
things you can expect in the next 
few years. What does it prove? 
That the Electronics Age of the 
1960’s was just a prelude to the 
Electronics Revolution of the 1970's. 


will involve a whole new indus- 
try. Wood pulp will divert from 
paper production to cellulose 
products, and printing will be 
confined to specialized luxury 
products and packaging. 

e In education, due to TV, the 
teacher as we know him will dis- 
appear. He will have more time 
to devote to individual students. 
Lectures will be pre-recorded and 
transmitted to many classrooms 
simultaneously. 

e Every industry and profession 
will be affected by new data 
transmission. No doctor, for in- 
stance can read everything pub- 
lished for him. But during the 
next decade, if he needs new in- 
formation on flu, he will dial a 
computer center and ask for it. 
In seconds, current data will play 
back on his TV phone. 

e Small businessmen will have 
vast inventory with no storage 
problem. If a customer wants a 
particular product not displayed, 
the storekeeper dials the comput- 
er, finds out who makes it, and 
orders it delivered to the cus- 
tomer. 
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% ‘Semmvee 
A specially prepared seven foot flexible The world’s first wrist watch transmitter 
tube that can be attached to any standard is available from Continental Telephone 
vacuum cleaner will give the user a sooth- Supply Co., 17 W. 46th St. NYC. Com- 
| ing massage. The device, called Pul-Vac, plete with telescoping aerial, it can be 
costs $19.95 and is nationally distributed. used for remote control of home appliances. 


Children often fall and occasionally they Foot protectors to ward off power mowing 
hurt themselves seriously. A German man- and other home foot accidents are being 
ufacturer has come up with a safety- marketed under the name of Pro-Tek-To. 


helmet designed for children. It’s elastic, The protectors are available in three sizes 
for men, women and older children. 


yet tough enough to protect baby’s head. 














The metal disk is used to record color TV 
pictures in the new HS-100 video disk sys- 
tem. It records and plays back 30 seconds 
of action in color and any part of the rec- 
ording can be put on the air in 4 seconds. 


Gloves that are filled with a new thermal 
cream ‘help protect downed pilots and 
divers from cold. The cream is mixed with 
sea water in the gloves to produce heat. 
They are being tested in the North Sea. 








Auto accidents often can be prevented if 
the driver could brake faster. A Yugoslav 
scientist, Dr. Ing. Lojze Vodovnik of the 
Ljubljana University claims to have found a 
solution in this eyebrow-operated brake. 


A beanbag that is really a portable radio 
can be perched with ease and safety al- 
most anywhere, auto dashboard, chair arm, 
desk or nighttable. The transistorized radio 
is an RCA product retailing for $14.95. 
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A machine that imitates human smoking habits is turning up some surprising new in- 
formation about cigarette smoking and what different kinds of cigarettes do to you. 


by Hans Fantel 


N a laboratory in Cambridge, 

Massachusetts, a chicken was 
smoking a cigarette. Its beak was 
held open by a head clamp, while 
an elaborate machine puffed smoke 
into the mouth. The chicken’s own 
breathing then drew the smoke down 
into its lungs. A maze of tubes, 
wires and valves surrounded the 
tranquilized bird, and inside the 
machine a cigarette glowed inter- 
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mittently in a glass enclosure. 

The purpose of this contraption 
was to imitate the whole gamut of 
human smoking habits and try them 
out on the hen: fast, nervous smok- 
ing; long, slow drags; different in- 
tervals between puffs; different 
burning rates; different tobaccos; 
and—above all—different filters. 

The chicken is making a major 
contribution to the search for safer 
cigarettes. It may also be making a 
fool of the U.S. Government. 
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Last year, the Federal Trade 
Commission announced that it 
would establish its own laboratory 
to issue quarterly reports on the tar 
and nicotine content of domestic 
cigarette brands. Tar and nicotine, 
of course, have long been principal 
suspects in the still unsolved mass 
murder caused by lung cancer. How- 
ever, the case against them is still 
not conclusive. The smoking chick- 
en has provided evidence that the 
FTC may be fingering accomplices 
while the real villains get away. 
This evidence isn’t conclusive either, 
but the FTC may well be mislead- 
ing the public by focusing attention 
on tar and nicotine while ignoring 
other likely culprits. 

The chicken testimony, so far ex- 
cluded from the FTC’s case, is rel- 
atively easy to obtain. At the Life 
Sciences Division of Arthur D. Lit- 
tle, Inc., an industrial research firm 
in Cambridge, I was able to see 
some of this new evidence myself. 

“Look through the microscope,” 
said Dr. Charles J. Kensler, who 
had devised the chicken experiment. 
Thanks to the angle at which the 
instrument was mounted, I could 
peer down into the gullet of a fresh, 
non-smoking chicken that had just 
been rigged into the test stand. With 
a pair of tweezers, Dr. Kensler 
pulled the windpipe forward into 
clear view. 

“This doesn’t hurt the hen,” he 
assured me, explaining that chick- 
ens have an unusual throat struc- 
ture. Their trachea is not attached 
to surrounding tissue but lies loose- 
ly in the throat. Consequently it 
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can be pulled up into the mouth 
without damage to the bird. 

Now I could focus the microscope 
on the cilia—the tiny hairlike proj- 
ections lining the trachea and bron- 
chial tubes of breathing animals. I 
saw these curious structures flexing 
back and forth, looking like a wheat 
field waving in the wind. Their job 
is to sweep out dust particles and 
other foreign matter. Beating like 
tiny oars in a layer of mucus, they 
stir up a sticky flow that carries in- 
vading particles away from the lungs 
and back into the mouth, where 
they are harmlessly swallowed with 
the saliva. 

Kensler took a medicine dropper 
and squirted several tiny carbon 
grains into the chicken’s throat. 
Under the microscope, they looked 
like poppyseeds, and I could clear- 
ly see them being shoved up and out 
by the cilia. With a stopwatch I 
could time their rate of travel along 
a scale in the microscope. 

“Now watch!” said Kensler and 
turned on the smoking machine. 

After just two puffs, the travel 
rate of the grains had slowed by 50 
percent. After five puffs, the cilia 
had stopped completely. The chick- 
en’s natural defense against airborne 
invasion had been paralyzed. Not 
until minutes after the chicken had 
finished its smoke did the cilia re- 
sume their motior@ But in chronic 
smokers, permanent damage to the 
cilia seems likely. 

The chicken experiment is the 
first study of the effect of cigarette 
smoke on cilia in an intact, living 
animal. Earlier Kensler employed 
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sections of windpipes removed from 
various mammals and kept alive in 
a nutrient broth for nine hours. 
With his associate, Dr. S. P. Bat- 
tista, Kensler passed smoke from 
various unfiltered cigarette brands 
over the still-living windpipes cut 
from the throats of monkeys, dogs, 
and cats. They all showed ciliary 
paralysis after a few puffs. Sur- 
prisingly, filter cigarettes with cel- 
lulose acetate filters—that white, 
cottony material—gave the same re- 
sults. Such filters may arrest tar 
and nicotine, but they proved total- 
ly worthless in preventing ciliary 
paralysis. 

At this point, Kensler and Bat- 
tista put a special device into their 
smoking machine that removed all 
solids (tar) from the smoke, letting 
only gaseous substances pass 
through. With all its solids removed, 


Chart shows inhibition of mammalian cil- 
iary activity by gases in cigarette smoke. 
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the smoke became invisible. But the 
animal throats still reacted as be- 


fore. After a few puffs the cilia 
stopped dead. 

Now Kensler had proved an im- 
portant point: whatever else tar 
may do to the body, it didn’t cause 
cilia paralysis. The inhibition of 
the cilia was evidently due to what 
could still pass through the filter— 
the combustion gases in the smoke. 

Analyzing these gases, Kensler 
found the reasons for their disrup- 
tive action. They contained such 
nasty stuff as hydrogen cyanide, 
formaldehyde, ammonia, a variety 
of phenols, and other poisons and 
irritants. The next step, obviously, 
was to devise a filter that works like 
a gas mask to trap these poisons. 

Working under.a research grant 
from Liggett & Myers, Kensler 
tested many types of activated 
charcoal, long known for its ability 
to trap gases. His problem was com- 
plicated by the fact a practical filter 
to be used in cigarettes not merely 
had to be extremely compact; it 
also had to be highly selective, hold- 
ing back as much as possible of 
poisonous gases while letting 
through substances that carry the 
flavor of the cigarette. Eventually, 
a charcoal filter based on Kensler’s 
research was incorporated in Lark 
and Duke cigarettes. Thanks to a 
selected charcoal blend and care- 
fully controlled grain size and pack- 
ing density, this filter was able to 
reduce cilia inhibition by a consider- 
able margin. Instead of slowing 
down to half speed after two puffs, 
rabbit and chicken cilia were still 
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working away at 80 to 90 percent 
of normal speed after “smoking” a 
standard-length cigarette through 
such a filter. 

These findings, though still ig- 
nored by the FTC in its present 
plans, have considerable implica- 
tions for human smokers. While no- 
body knows as yet which substances 
in cigarettes present health risks, 
the chicken tests have established at 
least two facts: 

1) Tar and nicotine are by no means 
the only factors to watch out for. 
Gaseous smoke components have 
also been proven to cause potent 
biological reactions. 

2) Whatever may be causing the 
trouble is more effectively kept out 
of lungs if the cilia remain active. 
By helping cilia resist the paralyz- 
ing effects of cigarette smoke, well- 
designed charcoal filters provide 
some degree of insurance against 
whatever unpleasant possibilities 
may be in store for the smoker. 

It is odd, therefore, that the Fed- 
eral Trade Commission omits gas 
filtration from its proposed reports. 
By simply tallying up tar and nico- 
tine for various brands, the FTC 
may lull smokers of low-tar and low- 
nicotine cigarettes into a false sense 
of security. Unless such cigarettes 
have effective charcoal filters, they 
would still impair cilia action. Ac- 
cording to several medical experts, 
this may be a major factor in what- 
ever health damage is caused by 
cigarettes. No less an authority 
than Dr. Luther Terry, former Sur- 
geon General of the United States, 
says: “We must develop better 
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Charcoal granules (diagrammed above) 
have been found to act as highly effective 
and selective traps for hazardous gases. 


methods of preventing the forma- 
tion of these [harmful] substances 
during the burning of tobacco, as 
well as of removing by filtration or 
other means the hazardous sub- 
stances that are formed.” 

Dr. Terry’s emphasis on filtration 
is especially noteworthy, since it was 
he who issued the famous govern- 
ment report on smoking in 1964 
which statistically linked smoking 
with lung cancer. That report noted 
that annual deaths from lung can- 
cer had risen from 2,347 in 1930 to 
36,420 in 1960 and that this rise 
was almost precisely proportional to 
the increase in cigarette sales. The 
rate is still rising, and we are fast 
approaching the point where lung 
cancer deaths will outnumber even 
the fatalities on our highways. Some 
medical authorities have referred to 
the present lung-cancer situation as 
a “man-made epidemic.” 

But before blaming it all on cig- 
arettes, some doctors insist, we 
should remind ourselves that we still 
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do not know exactly what causes 
lung cancer, or any other kind of 
cancer. “The danger in too easily 
accepting the theory that cigarette 
smoking causes lung cancer is that 
it will blind us to other possible 
causes, such as air pollution,” says 
Dr. William B. Ober, Associate Pro- 
fessor of Pathology at New York 
Medical College. ‘‘The plain fact is 
that the overwhelming majority of 
people who smoke do not die of 
lung cancer. Any theory which 
states that a given substance causes 
a particular form of cancer should 
be able to explain the mechanism 
whereby cancer forms in people who 
develop it. It should also explain 
why other people similarly exposed 
do not get cancer. So far, no ex- 
planation has been forthcoming.” 


Chemistry of smoking 


The search for such explanations 
is complicated by the vastly in- 
volved chemistry of smoking. So 
far, about 500 substances have been 
identified in cigarette smoke. At 
least 15 of these are carcinogens— 
they produce cancer when smeared 
on the skin of animals. But, as the 
cigarette makers continually repeat, 
no one has yet induced lung cancer 
in experimental animals through 
smoke inhalation. However, the 
reason for this may simply be that 
animals do not inhale smoke as 
readily as humans. Most of them 
simply choke. Dr. Kensler’s smok- 
ing chickens may yet provide the 
first controlled laboratory observa- 
tions on pulmonary effects. 
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Recently, 


new cigarettes have 
been put on the market which con- 
tain no tobacco at all. They are 
made from lettuce leaves, and the 
manufacturer hopes the public will 
believe they are “safe.” Yet when 
Dr. William Weiss of Hahnemann 


Medical College in Philadelphia 
tried out smoke from lettuce cig- 
arettes on one-celled ciliated crea- 
tures called paramecia, they died 
off almost as fast as from tobacco 
smoke. 

Other experimental cigarettes 
made from spinach or catalpa leaves 
are not likely to be any less lethal. 
As Dr. Terry pointed out, “Any 
vegetable material—when burned 
under conditions prevailing when 
cigarettes are burned— will produce 
hazardous substances.” 

Yet Dr. Weiss discovered a way 
to reduce harmful effects. Again, ac- 
tivated charcoal filters seemed to 
detoxify the smoke. When either 
tobacco or lettuce smoke was drawn 
through such filters, it caused only 
1/10th the casualty rate of un- 
filtered smoke among paramecia. 

Still another recent experiment, 
reported in February 1967 in the 
New England Journal of Medicine, 
confirms that tar and nicotine are 
not the only biological agents in cig- 
arette smoke but that gaseous sub- 
stances produce the most marked 
reactions. Dr. Gareth M. Green of 
Harvard Medical School set out to 
find the reasons why smokers de- 
velop more bacterial infections of 
respiratory organs than non-smok- 
ers. He discovered that cigarette 
smoke kills or cripples the alveolar 


Science Digest—June, 1967 








macrophages—big scavenger cells 
that populate the lungs and attack 
inhaled bacteria. Along with the 
cilia, these macrophages are the 
body’s main defense against respira- 
tory infection. The effect of the 
smoke on the cells varied consider- 
ably according to cigarette brand, 
but in case, most of the cell-poison- 
ing substances were contained in the 
gaseous combustion products of the 
cigarette. 

Taken jointly, the findings of 
Kensler, Weiss, and Green all point 
toward the harmful effects of the 
gaseous part of cigarette smoke. But 
whether charcoal filtration of these 
gases reduces the cancer risk is still 
an open question. Manufacturers of 
charcoal-filter brands busily give 
themselves the benefit of the doubt. 
They may not say so flatly, but they 
strongly imply that their cigarettes 
are “safe,” or at least less danger- 
ous. 

The American Cancer Society, by 
contrast, emphasizes that the ex- 
tent of present knowledge in this 
matter does not warrant such hope- 
ful conjectures. “We simply do not 
have enough evidence,” says Ted 
Adams, a spokesman for the society, 
“to reach any kind of conclusion as 
to the protection afforded by these 
filters.” 

At best, we may surmise that re- 
taining more vigorous cilia action 
may tend to reduce the incidence of 
smoke-related pathology. 

Even with charcoal filters, we 
have to contend with uncontrolled 
variables. The competitive nature 
of the cigarette industry makes it 
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virtually impossible for all brands 
to offer a standard, optimum filter 
design. Moreover, some firms would 
surely be tempted to offset the bene- 
fits of the filter by using stronger 
tobaccos “up front” as they have 
done in the past. Pall Mall filter 
cigarettes, for example, have sig- 
nificantly more tar and nicotine in 
their smoke than unfiltered Pall 
Malls—a circumstance that subverts 
the very purpose of the filter and 
misleads the trusting customer. 

In the confused and often hyp- 
ocritical atmosphere now pervading 
the making and marketing of cig- 
arettes, the FTC deserves praise for 
attempting to provide guidelines for 
the protection of the public. But 
the government defeats its own aim 
unless these guidelines are valid. 

“Just measuring up tar and nico- 
tine residues by weight for various 
brands is in itself meaningless,” says 
Dr. Kensler. “Different brands use 
different tobacco mixtures. Equal 
residue weights from different 
brands may have widely different 
biological effects.” 

Naturally Kensler feels strongly 
that his findings on cilia paralysis 
and gas filtration should be taken 
into account. But he is the first to 
admit that even this does not pro- 
vide a reliable index of protection. 
“As long as we don’t know more 
about human reactions to smoking,” 
he observes, ‘we simply do not 
know exactly what to warn against. 
If the government wants to put 
warning labels on cigarettes, the 
most sensible thing they could print 
on the package is don’t inhale.” 
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Artist’s rendering shows a detailed moe up of the Canadian Oil Sands Limited facilities 
as they will look when buildings are completed. Located in and near Fort McMurray, 
Alberta, Canada, the oil in the Athabasca tar sands will be extracted from the tar by 
simple but lately developed hot water flotation method that will make project feasible. 


Unlocking oil 
from Canada’s tar sands 


by J. H. Carmical 


ss the Canadian North, the 
world’s first plant for the com- 
mercial production of oil from the 
famed Athabasca tar sands is in op- 
eration. The $240-million industrial 
complex will be operated at capacity 
by Sept. 30, 1967, the deadliie set 
three years ago. 

This is the most challeapthg proj- 
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ect ever undertaken to supplement 
conventional petroleum supplies for 
the expanding industrial world. Sit- 
uated in a frigid wilderness where 
the temperature in winter drops to 
60 degrees below zero and just be- 
low the Arctic Circle, the vast Atha- 
basca sands, estimated to contain 
some 300 billion barrels of oil, have 
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attracted the attention of scientists 
and economists for more than a cen- 
tury. 

The opening of this vast store- 
house of energy for human use in- 
volves basically a simple process for 
separating the oil from the sands by 
a hot water flotation. But achieving 
that simplicity on a commercial ba- 
sis has long been one of the great 
industrial challenges. 

The heart of the problem was de- 
signing commercial-scale facilities 
that would be feasible and economic 
under an adverse climate. 

The project to get the oil out of 
the sand is being done by Great Ca- 
nadian Oil Sands, Ltd. 

When the plant goes into full op- 
eration it will represent a giant min- 
ing and industrial complex including 
a 266-mile pipeline from the site 
to Edmonton, Alberta, from where 
some 45,000 barrels of oil a day will 
be transshipped to refineries for 
processing into gasoline and other 
products. 

To produce that quantity of oil 
will require the mining of about 
100,000 tons of the oil-bearing 
sands a day. The sands, which are 
about 130 feet thick, are some 100 
feet below the surface in the vicinity 
of the plant site. 

Before the mining operation could 
be started, the overburden had to be 
removed from the initial mining area 
of the 3,800-acre lease. Now two 
giant bucket-wheel excavators, each 
weighing 1,600 tons are to take over 
the mining job, scooping up the sand 
and dumping it on high-speed con- 
veyor belts to be delivered to the 
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extraction plant. 

At the extraction plant hot wa- 
ter, steam and certain chemicals are 
added to the oil sands to raise the 
temperature and break down any 
lumps. More hot water later is 
added to wet each grain of sand 
thoroughly. The tar-like substance 
then rises to the surface and be 
skimmed off by large revolving 
blades. 

From the 100,000 tons of sand, 
it is estimated that about 60,000 
barrels a day of a tarry material 
about the consistency of sean S mo- 
lasses is recovered. 


The black areas on the map indicate loca- 
tion of tar sands, the as yet untouched oil 
lode, that contain 300 billion barrels of oil. 
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One of two giant bucket-wheel excavators, 
(Above) each weighing 1600 tons, is being 
readied at Fort McMurray for winter test- 
ing. Construction of building site itself 
continues under protection of plastic bub- 


ble, below, despite —60° F temperatures. 


The heavy substance next goes to 
processing units, where some 3,000 
tons of coke and 300 tons of sul- 
phur are produced daily. The coke 
is used to fuel a large steam and 
power plant and also to heat water 
for the separation plant. The sul- 
phur is sold in the open market. 

The final product is a high-grav- 
ity, sulphur-free crude oil that can 
be moved freely in pipelines to re- 
fineries. The pipeline to Edmonton 
was completed in the summer of 
1966. Starting last August, it was 
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operated in reverse to bring to the 
plant site fuel oil for use in construc- 
tion and other purposes. Now the 
line is moving some 2.5 million cu- 
bic feet of gas a day for heating 
and power until the coke from the 


oil processing becomes available. 


To take care of the thousands of 
tons of clean sand coming from the 
extraction plant a 500-acre area was 
enclosed with a dike constructed 
from the over-burden that had been 
removed. This will hold the washed 
sands during the first few years of 
the operation of the plant. After 
that the washed sand will be re- 
turned to the mined-out areas and 
the surface reforested. 

The preparation of the plant site 
was started immediately after the 
Alberta government, in April, 1964, 
granted a permit for the production 
of oil from the tar sands. Canadian 
Bechtel, Ltd., which had carried out 
feasibility studies prior to the grant- 
ing of that permit was given respon- 
sibility for the engineering, design 
and construction of the facilities. 
At one time more than 2,200 con- 
struction workers were employed on 
the project. 

Since the latter half of 1966, 
Great Canadian Sands has been car- 
rying on a recruiting program for a 
permanent work force of about 500 
employes. By April, it is expected 
that some 400 will be employed, 
with the rest to be added through 
the summer and fall. In accordance 
with the conditions set forth by 
Alberta, almost all employes will be 
from that province. 

Great Canadian Sands has initi- 
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ated a program at Fort McMurray 
for a planned community with parks 
and recreation areas. In all, 500 
homes are to be built in various 
styles with prices ranging from 
about $15,000 to $19,000. Fifty al- 
ready have been completed and 150 
are under construction. 

The present working lease con- 
tains enough tar sands to supply 
the plant’s scheduled needs for the 
next 30 years. Since this contains 
only 0.05 of 1 percent of the total 
Athabasca tar sands area, other 
leases may be obtained. 

The total oil sands area is esti- 
mated to cover some 30,000 square 
miles. However, perhaps only 10 to 
15 percent can be extracted com- 
mercially by open-pit operations. 
The rest may have to be extracted 
by other than open-pit mining, be- 
cause of an excessive overburden, 
which is as much as 2,000 feet thick. 
The thickness of the sands them- 
selves varies, but it is rarely more 
than 200 feet. 

The Athabasca tar sands area is 
irregular, being about 150 miles 
long in a north-south direction and 
75 miles wide. These deposits re- 
ceive their name from the Athabasca 
River, which is in the area. Fort 
McMurray, at the junction of the 
Athabasca and Clearwater Rivers, 
is near the geographic center of the 
sands area. The operations of Great 
Canadian Oil Sands are about 20 
miles north of Fort McMurray on 
the west side of Athabasca River. 

The contribution of the Atha- 
basca oil sands to Canada’s conven- 
tional petroleum reserves promises 
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to be immense. Excepting the oil- 
shale deposits in the United States, 
recoverable oil reserves from these 
sands are greater than any other 
single source. They are larger than 
the proved reserves of the Middle 
East, which contain roughly 65 per- 
cent of the world’s total. 

For years, the Athabasca sands 
have been known as a potential oil 
source of great magnitude, but they 
have remained one of the most elu- 
sive sources as economical ways to 
develop thefix-were sought. Now it 
appears that a breakthrough has 
been accomplished. This may lead to 
the commercial development of the 
vast oil-shale deposits of the Utah- 
Colorado-Wyoming area in the U.S. 
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The most popular plastic surgery in Japan is the “eye-opener” operation. Performed 
on this girl by a Tokyo surgeon, it involves paring away the fat that reduced her eyes 
to tiny slits and adding the second wrinkle that is common to occidental peoples. 


by Andrew Hamilton 


OBERT had a livid scar from eye- 
brow to jawbone—the result of 
a serious accident in which his car 
spun off a California highway. Be- 
cause of this disfiguration, he was 
unable to continue his job as a San 
Francisco clothing store salesman. 
But a skin graft cleared up his face 
in a few weeks. 
“Since then, I’ve gone back to my 
old job and even had a raise,” he 
said. 
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Nancy was a beautiful Florida 
blonde, except for a nose with a 
peculiar hump along the ridge. When 
she was old enough to have dates, 
boy friends came and went, but 
none asked her to go steady. A 30- 
minute plastic surgery operation 
smoothed out the hump and gave 
her a new nose. In a few months 
she was engaged. 

“Jersey Red,” marked by protrud- 
ing ears and a receding chin, had 
been in and out of prisons all his 
life. Then a plastic surgeon at the 
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The opposite of Occidentals, most Japanese women want their small, flat noses 
straightened and enlarged. In this kind of operation, which costs $42 and lasts 15 
minutes, a pliable synthetic called Erycon is used by the surgeon to build up the nose. 


Kansas State Penitentiary offered to 
remake his face. 

“Tt made me look like a man in- 
stead of a chimpanzee,” said Jersey 
Red. “I’ve stayed out of trouble 
with the law ever since.” 

Whether the new face failed to 
jibe with the old ‘‘mug shots” in the 
criminal files, or gave him a new 
lease on life is not as moot as it 
sounds. The surgery gave this man 
a new feeling of respectability and 
a desire to rejoin decent society. 

These are three examples out of 
thousands to indicate that plastic 
surgery alters not only the physical 
appearance of an individual, but 
often changes his life as well. Plas- 
tic surgery can’t work miracles, but 
it can give a man or a woman a 
chance. 

Plastic surgery is one of the 
world’s oldest medical arts. The 
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restoration of fractured noses was 
described by ancient Egyptian pa- 
pyri 5,000 years ago. And the re- 
pair of amputated noses is recorded 
in early Sanskrit literature of 600 
B.C. Lopping off noses and ears was 
a common ancient punishment and 
the surgeon’s job was to repair the 
damage. Until few years ago, plas- 
tic surgery was often a gamble. But 
today it is simple, speedy and rela- 
tively painless. 

Of course there are quacks in this 
field—just as there are shyster law- 
yers and crooked businessmen. A 
reputable plastic surgeon, as de- 
fined by the American Board of 
Plastic Surgery, is an “M.D. who 
has pursued postgraduate studies 
and practice to achieve specialist 
status for the exclusive study of 
plastic surgery.” Minimum require- 
ments: eight years of training and 
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practice after medical school. 

At present there are several dif- 
ferent categories of plastic surgery: 

Let’s follow a typical nose opera- 
tion—a rhinoplasty—from beginning 
to end. 

If you are the patient, you have 
been aware of your nose since high 
school days. As a teenager you may 
have been taunted by classmates. As 
you grow older, you may find that 
some of your friends have under- 
gone plastic surgery. Finally you 
screw up enough courage to make an 
appointment with a specialist. 

“Rhinoplasty,” the plastic sur- 
geon tells you, “consists of four 
steps. ‘First, the nasal hump is re- 
moved, Second, the nasal bridge is 
narrowed. Third, the nose is short- 
ened and the nasal tip is elevated. 
And fourth, the bulbous nasal tip is 
reduced. 


More natural nose 


“The operation won’t bring about 
a radical change in your appearance, 
and [ can’t guarantee to make you 
look like a Rock Hudson or an 
Elizabeth Taylor. But the opera- 
tion will make your nose look more 
natural—and you'll like your face 
better.” 

In two weeks you are in the hos- 
pital, ready for the operation. Prior 
to surgery, you have received medi- 
cation which relaxes you and dulls 
the pain of injections. After your 
nose is packed with medication, you 
may be surprised to note that the 
surgeon injects only a local anes- 
thetic—to which some adrenalin has 
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been added to reduce the bleeding. 
You remain conscious, therefore, as 
the doctor operates. 

First, he makes an incision on 
either side of the inside of the nose 
between the upper and lower lateral 
cartilages—and down into the base 
of the columella. He saves the car- 
tilage for support after he shapes 
the nose. 


Surgeon fractures nose 


Then he picks up a small osteo- 
tome, a chisel-like instrument. 

“During this operation, we’re go- 
ing to fracture the nose,” he ex- 
plains, “but don’t be alarmed. It 
won’t hurt any more than a dentist 
drilling on a tooth anesthetized by 
novocaine. In some surgeons’ hands, 


fracturing with the aid of the osteo-— 


tome reduces the time of the opera- 
tion and allows for faster healing 
with less swelling.” 

He works on your nose for awhile, 
removing the hump in continuity 
with the cartilage of the lower end 
of the nose. He tries to achieve a 
pleasing profile—using a rasp to 
smooth down the bone. 

But the nasal bones are spread 
too far apart because the hump, 
which is in a curving lineal shape, 
has been cut off. That leaves two 
portions of the bone flat. If they 
weren’t fractured, the profile would 
be too wide from the front. You’d 
look like a boxer with a broken 
nose. 

“So we take a small osteotome 
and cut this bone,” says the doctor. 
“There'll be a little pounding, and 
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then we’ll be all through the noisy 
part.” Some surgeons use a saw 
for this portion of the operation. 
Now the bone is fractured to the 
midline, with a minimum of trauma 
to the soft tissues. A few minutes 
later he takes a triangular portion 
of the cartilage off the end of the 
septum to raise the tip. Then he 
trims the dorsum a little more to 
get rid of the excess cartilage and 
achieve a pleasant contour. He 
shapes the tip by removing some of 
the excess soft tissues on either side. 


Hand-shaped nose 


“Finally,” he says, working swift- 
ly with professional skill, ‘“we’re 
ready to put in the sutures to hold 
the new tip in its proper position. 
I’m using cat gut because it is 
absorbable and does not require 
later removal. It will hold for a 
week or ten days—which is the 
time required for early healing.” 

He then puts on a splint and 
straps it in place with tape. That’s 
all there is to it: you can now re- 
turn to your room. 

After effects? Very slight. You 
may feel a little tenderness around 
your bandaged nose. Some patients 
get black eyes because the blood 
backs up into the soft tissue above 
the cheek bones. The scars are on 
the inside and therefore not visible 
after the operation. 

And then that first look in the 
mirror after a week when the tape 
and splint come off. ““Wow! I hard- 
ly knew it was the old me,” said 
one young man. “It took me several 
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days to recognize myself.” 

Rhinoplasty is usually performed 
for cosmetic reasons. But it also is 
used to improve breathing, relieve 
sinus conditions or correct deformi- 
ties. Patients cannot select the kind 
of a nose they want. They must 
trust the sculptural skill and medi- 
cal judgment of their surgeon. 

Other kinds of plastic surgery 
are: 
e Meloplasty—the face lift. As 
we grow older, our skin becomes less 
pliable and tends to fall into folds 
and wrinkles. To stretch facial skin 
and bring back a smooth, youthful 
appearance, the plastic surgeon 
makes an incision above the hair 
line in front of each ear, continues 
over the ear and to the rear. Then 
skin flaps are drawn back and up— 
to lift the face and remove the 
wrinkles. Properly done, such an 
operation may be effective for five 
to eight years, or even longer. 

e Otoplasty—ear reconstruction. 
This operation is usually performed 
for protruding ears (lop ears). An 
incision is made behind or in front 
of each ear and cartilages are shift- 
ed until a normal contour is ap- 
proached. 

e Mentoplasty—cosmetic surgery 
performed to improve a patient’s 
appearance by reshaping his chin. 
Most chins are built up by insert- 
ing bone or a cartilage graft. Some- 
times inert plastic materials are 
used. This operation is sometimes 
combined with nasal reconstruction 
to provide a more effective result. 

e Mammoplasty—improving 
breast contours. Women are un- 
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Plastic surgery is only a temporary psychological uplift; 
how well a patient uses the physical change is up to him. 


happy when their breasts are too 
small or too large, and often seek 
out plastic surgeons to correct the 
defect. Small breasts can be built 
up by implanting inert plastic ma- 
tefial behind the breast tissue—but 
doctors cannot guarantee that this 
foreign substance in the body will 
not produce cancer. Results to this 
date, however, are promising. Large 
breasts are reduced in size by re- 
moving excess tissue and then re- 
shaping. 

e Skin grafts—used when there 
is no other satisfactory way to close 
a large wound or release a tight scar. 
Most skin grafts to areas around the 
head and hands are taken from parts 
of a patient’s own body that are 
normally covered with clothing. This 
is because the healed donor area is 
then covered with scar tissue. 

e Scars and keloids—nature’s 
way of closing wounds. A skillful 
surgeon can often cut away scars or 
re-suture a wound and produce a 
less conspicuous scar. A keloid is 
an unpredictable over-growth of 
scar tissue that is welt-like in ap- 
pearance. No certain cures are 
known, although X-rays are effec- 
tive in some cases. Research is being 
done on this problem. 

Today there are an estimated 850 
qualified plastic surgeons in the 
United States—most of them con- 
centrated in New York and Cali- 
fornia—and our modern civilization 
is keeping all of them busy. Automo- 
bile accidents and the war in Viet 
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Nam contribute the largest number 
of those maimed and wounded. 
Fires, plane and boat crashes, rail- 
road wrecks, industrial accidents, 
and even fist fights provide patients. 
And in an age where the personal 
“image” is valued, more and more 
individuals are seeking plastic sur- 
gery to improve their appearance. 

But here is a warning from one 
well-known Los Angeles plastic sur- 
geon: 

“A new nose, the elimination of 
burn scars on the face, or pinned- 
back ears may provide you with a 
temporary psychological lift. But 
plastic surgery is no cure-all for 
social, marital or business difficul- 
ties. To benefit most from plastic 
surgery, you must be emotionally 
stable enough to recognize that this 
is only a start. What you do from . 
then on is strictly up to you.” 

Plastic surgeons improve hair 
lips and cleft palates, shorten or 
lengthen unequal limbs, transplant 
tendons to replace paralyzed mus- 
cles, remove leprosy scars and tat- 
toos, reconstruct faces ravaged by 
cancer. More and more their skills 
are being called upon in the new 
field of transplanting whole organs 
from one person to another—eyes, 
kidneys, bones and nerves. 

And in the near future: they’ll 
help bring about the age-old dream 
of putting one man’s heart into an- 
other to save his life. A far cry 
from repairing a busted nose in 
ancient Egypt. 
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by Flora Rheta Schreiber 
and Melvin Herman 


oo therapy is my treat- 
ment of choice,”’ Dr. Leonard 
Siegel, Chief of Family Therapy 
Service at Maimonides Hospital, 
Brooklyn, N. Y., told us. “A man 
can show one face to his psychiatrist 
in individual therapy, be calm and 
compliant, but when seen with his 
family he may be a different person, 
intense, critical of everyone, or 
crushed by family politics. This is 
why we prefer to practice family 
therapy. It can be a short cut.” 
Take John Smith, who felt he 
needed psychiatric help and came to 
the hospital. He was relaxed and 
smiling, his face was mobile, seem- 
ing to deny his emotional upset, 
but when Dr. Siegel saw him with 
his family, he was. frozen-faced. 
When he spoke at all, it was only 
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The family 
is the 


to be offensive to his wife. 

Treating the family together pro- 
vided Dr. Siegel with an immediate 
view of John Smith’s two ‘diamet- 
rically opposite sides. It exposed at 
once the long-time war he had with 
his wife who had paranoid traits of 
her own and mistrusted her hus- 
band. After a few months of family 
therapy, the family war ceased, the 
family could be discharged. 

Family therapy is relatively new. 
Many of its principles, except that 
emotional problems are family prob- 
lems, are not clearly defined; its 
value is far from being finally 
weighed. 

Dr. Murray Bowen who has spent 
over 10,000 hours with families in 





Illustration by James Thurber. From 
Thurber & Company. Copr. © 1966 by 
Helen Thurber. Published by Harper 
and Row. Originally printed in The 
New Yorker. 
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therapy over the past 10 years said, 
“There is still no definite evidence 
that family therapy should be relied 
on to reverse a serious mental ill- 
ness.” Yet Dr. Bowen and other 
family therapists credit the method 
with keeping many young schizo- 
phrenics from being hospitalized. 

Dr. Gerald Zuck, of Eastern Psy- 
chiatric Institute in Philadelphia, 
tried to tally the family therapists 
in the U.S. His count came to 
three hundred and fifty. Not all are 
psychiatrists, some are social work- 
ers and marriage counselors. 


Family a must 


All of them prefer to treat John 
Smith as a member of his family. 
Dr. Bowen said, “It has become im- 
possible for me to see a single per- 
son without seeing, too, his total 
family beside him like phantoms.” 

He adds that, ‘“‘this view of the 
individual as a segment of a family 
system has changed my basic ap- 
proach to psychotherapy.” 

Dr. Alfred S. Friedman, the di- 
rector of research of the Philadel- 
phia Psychiatric Center, is under- 
taking family therapy projects with 
the families of delinquent boys and 
of girls involved in sexual promiscu- 
ity. He differs from Drs. Bowen and 
Siegel in that he will only see the 
family as a group and never an in- 
dividual member, in order not to 
split the therapeutic’ relationship. 
Dr. Bowen, on the other hand, 
spends one-third of his time seeing 
one member of the family alone. 
And Dr. Siegel sees one person apart 
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from his family, to observe quick 
and dramatic evidence of the dif- 
ferent sides of his personality. 

A good illustration of this oc- 
curred recently in a family that 
presented Dr. Siegel with a grim 
picture during their first session. 
Their youngest son had left col- 
lege without warning. In the doc- 
tor’s office he sat with his head 
drooping, glassy-eyed, speechless or 
monosyllabic—the classic picture of 
a catatonic patient. The father, who 
had had a cerebral hemorrhage, was 
in a state of high tension. The moth- 
er was torn by the fear that her son 
would be hospitalized and that her 
husband would suffer a stroke. See- 
ing the boy with his family, the doc- 
tor was about to decide that he 
needed hospitalization. But he asked 
for a few minutes with the boy 
alone. In those few minutes, a new 
person emerged—the young man be- 
gan to speak expressively and even 
discussed his return to college and 
plans for his future. After a short 
time the boy did go back to finish 
school. Seeing the family together, 
highlighted their problems. It might 
have taken many months of inten- 
sive individual psychotherapy to see 
the young man as he was with his 
family. 

Another family, this time Dr. 
Friedman’s patients, came into fam- 
ily therapy because of a son who 
had refused to leave the house for 
even a moment for four years. Fam- 
ily sessions disclosed that the moth- 
er didn’t talk to her neighbors and 
that she, too, had once gone through 
a housebound phase. The father 
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Family network therapy, an extension of family 


treatment, includes aunts, uncles and business associates. 


also had phobias. Once, while Dr. 
Friedman was with the family in 
their own home, the father took 
down a leash to take the dog out- 
doors. The dog, in evident panic, 
shook with fear and had to be 
dragged out of the house. The family 
had even communicated its fear of 
the outside world to the dog. 

Where the traditional therapist 
sees the family only through his 
patient’s eyes, the family therapist 
witnesses an often subtle interac- 
tion, as it did in the case of a young 
husband who began to do poor work 
in his office, to quarrel with his wife 
and friends. His wife began to over- 
function to keep the family machine 
in balance. Both harmed their chil- 
dren. 

Dr. Friedman’s group did quite a 
bit of family therapy in the homes 
of their patients. Seeing them at 
home had many advantages. Al- 
though home treatment is still 
thought to have assets, it is being 
dropped. A psychiatrist loses too 
much time traveling from door to 
door. He can see many more fam- 
ilies in the clinic. 

In most instances the entire fam- 
ily is in treatment. Sometimes, how- 
ever, this is by more than one psy- 
chiatrist. Therapy for multiple fam- 
ilies, which becomes a composite of 
family and group therapy, is being 
tried out at Creedmore State Hos- 
pital in Long Island, N.Y. Dr. Ross 
V. Speck of Philadelphia works with 


Science Digest—June, 1967 


what he calls a “family network.” 
This includes not only mothers, 
fathers, brothers and sisters, but 
also aunts, uncles, cousins, friends, 
business associates and indeed every- 
one the family’s life touches. Some 
hospitals use family therapy with 
hospitalized patients. 

At High Point Hospital, Port 
Chester, N.Y., family therapy is 
used regularly, sometimes to pre- 
pare the family to receive the dis- 
charged patient. 

Psychotic mothers at the Mas- 
sachusetts Mental Health Center 
are encouraged to keep their in- 
fants with them in the hospital. And 
schizophrenic women are being hos- 
pitalized first with their mothers 
and later with their whole families 
at the National Institute of Mental 
Health in Bethesda, Maryland. 
While members of poor families usu- 
ally reject family therapy, there is 
an experiment going on at the New 
York Medical College, with family 
therapy being given to persons com- 
ing to the walk-in clinic where emer- 
gency treatment is given without an 
appointment. Seventy-five percent 
of the families who have begun this 
way have accepted family therapy. 

Just how family therapy works 
can be seen as we follow one of Dr. 
Bowen’s families. The family had 
gathered for its first visit in the 
psychiatrist’s office. The mother 
opened the hour with a recital of 
how normal both her husband and 
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she were, but how their lives had 
been darkened by a “sick” daughter. 
At this point the daughter screamed, 
“She’s lying and she knows it.” 
“It’s things like this that try my 


soul,” the mother sighed. The 
daughter countered; “It’s things like 
this that make me want to 
SCREAM.” 

“Tt’s not so bad,” the father said, 
first to his daughter, and then to 
his wife, “it’s not so bad as you 
make out.” 

After ten weeks and sixteen hours 
of family therapy, the daughter had 
to be hospitalized. Family therapy 
continued with just the father and 
mother. These sessions, however, 
were so subdued that it seemed as 
though the daughter had taken the 
family anxiety away with her. The 
only sign that deep anxiety existed 
came when the psychiatrist read a 
letter from the daughter asking him 
to get her out of the hospital. He 
read the letter because he made it a 
rule to have no individual contact 
with one family member without re- 
porting that contact to other mem- 
bers. 

The collapse, however, was only 
an incident in the saga of recovery. 
When the daughter returned to the 
family sessions after her hospitaliza- 
tion, she upset the new balance by 
complaining that she didn’t have a 
job equal to her abilities. Receiv- 
ing no answer from the psychiatrist, 
she turned to her mother who had 





Miss Schreiber is an award-winning 
writer on psychiatry ; Herman, the Exec- 
utive Secretary of the National Asso- 
ciation of Private Psychiatric Hospitals. 
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always been too ready to help solve 
every problem. “Mama,” the girl 
cried, “I’m shipwrecked. Help me!” 

All the mother said, however, was, 
“Make up your own mind as to 
what you want to do. And do it.” 
Startled, the daughter replied, “You 
never said that before.” 

The mother, indeed, never had 
said anything like that before. The 
turning point began that morning 
when for the first time the mother 
said, ‘““My daughter must live her 
life. I must live my own.” Even 
the slightest decrease of overfunc- 
tioning or a slight decrease in under- 
functioning can lead to recovery, 
Dr. Bowen told us. 


License to fight 


When the husband and wife had 
their first real fight in therapy, the 
doctor considered it a helpful 
change. The husband himself joked: 
“Now that we have a license to fight 
in therapy, we can be calm at 
home!” When the fight became a 
phase that lasted for four therapy 
sessions, the doctor believed that 
the husband was now moving into 
a strong family position that might 
have a sanguine effect on them all. 

In many families there is a break- 
down of communication. Something - 
called a “double-bind” sets in. This 
occurs when a man clenches his fists 
and says to his wife “I love you” in 
the middle of an argument. He gives 
off contradictory signals. Some psy- 
chiatrists feel this kind of confusion 
in family communication is respon- 
sible for much of mental illness. 
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' Many psychiatrists contend that family therapy 


destroys sancrosanct privacy of doctor-patient relationship. 


Every family suffers from conflict- 
ing messages of love and disapproval. 
A well family can be aware of its own 
confused signals. A family that is 
in need of change can use family 
therapy preventively. 

Ten years ago one rarely heard of 
family therapy even though it 
sprang into being in the late forties 
when Drs. Murray Bowen, Nathan 
Ackerman, Don Jackson, Bela Mit- 
telman, John Bell and others began 
their separate innovations. 

All family therapists agree that 
the family is the proper patient, a 
unit, often sharing the same malady 
that responds to their relationships 
to each other. 

“You can’t catalogue family prob- 
lems,” Dr. Friedman said. There 
are no special kinds of problems 
that turn up in family therapy. 
They are the same problems but 
revealed now in their native habitat, 
the family. When the family sys- 
tem is sick, the whole family must 
be changed if any of its members 
are to change. Psychologists have 
devised tests to measure the amount 
of family conflict that exists before 
and after therapy. You can tell if 
a family is cooperating better but 
objective tests have not been suc- 
cessful in evaluating results. The 
therapist must be satisfied if he feels 
that the family is trying to change. 

Family therapy was at first op- 
posed because it did violence to 
classical psychiatry, especially by 
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destroying the sacrosanct privacy 
of the doctor-patient relationship. 
Today there are still many psy- 
chiatrists who oppose it. Its basic 
premise that the family, and not 
merely one member of it, is the 
patient, runs counter to the tenets 
of courts, schools, laws, customs and 
society itself. As long as this is so, 
family therapy will remain a depar- 
ture from the status quo. Yet family 
therapy may be the best means of 
keeping the intricate and delicate 
family machine functioning. The 
family is taught, as Dr. Bowen says, 
“to become its own systems ex- 
perts, to learn to readjust itself 
without the help of an outside ex- 
pert.” It’s the family members them- 
selves who determine the course and 
the outcome of therapy. 

















“They’re all gone. . . . you can 
come out now.” 
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NEW FOR INDUSTRY 


Flexible, jacketed glass fibers for light 
transmission in single lengths up to 10,000 
feet are available from Corning Glass. The 
fibers are jacketed for easy handling and 
use in automated processing equipment. 


More than a dozen 85,000-Ib. stainless 
steel nuclear pump casings, never before 
available in such size and perfection, are 
currently being manufactured by ESCO 
Corp., Ore., producers of metal products. 
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The organic chemical division of Dutch 

State Mines has put into operation a 

$420,000 plant for purification of waste 

gases. The purification process consists of 

passing gases through ammonia solution. 
fe = 


\ , 
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To insure optical perfection, a cockpit 
canopy for combat military aircraft is in- 
spected against the background of an il- 
luminated grid board at the Goodyear 
Aerospace Corporation’s Akron, Ohio plant. 
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Packaged arch of sheet aluminum encasing 
urethane foam, spans 22 feet. The unique 
building unit, made by Olin Mathieson, is 
3 ft. wide; 81/2 ft. high. Under the 354-Ib. 
weight of two men, it sags only 3 inches. 


* * 
eeeennes. 
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Hexagonal blocks of zirconium oxide, a 
space-age ceramic, are being used as heat 
exchangers in an experimental wind tun- 
nel. Which will simulate the searing heat, 
tremendous velocities of missile reentry. 
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A new technique permits soldering flexible 
cable to printed circuits or other cables 
with focused infrared energy. The process 
was developed as a quick and inexpensive 
method for interconnecting circuit boards. 


The “igloo’’ in this photograph is actually 
the top half of a unique spherical reactor 
lining, built of ceramics, by the Norton 


Company. It 
very high 


is designed to withstand 
temperatures and pressures. 
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A long way from home, U. of Rochester research associate Charles R. Weston, sits in 





the bleak Chilean desert and records test results from an extraterrestrial life detector. 


uT on the Chilean desert—a 

land of utter desolation one 
hundred times more hostile to life 
life than Death Valley—Charles R. 
Weston, research associate from the 
U. of Rochester, has been running 
tests with a device designed to trap 
Martians. 

In this case, the “Martians” will 
be any microscopic. forms of life 
that may be hidden in the. Martian 
soil. The instrument is the “Wolf 
Trap,” designed by Prof. Wolf Vish- 
niac, also of Rochester. The final 
version, with five “growth cham- 
bers” containing nutrients on which 
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microbe-size life will thrive, is the 
trap destined to make the trip to 
Mars. 

As the Mars Landing Module 
touches down, the Wolf Trap will 
pop out. Soil samples will be in- 
gested into the nutrient chambers 
and examined for evidence of living 
organisms. Information about what 
it discovers will be relayed to Earth. 

Professor Vishniac designed the 
original Wolf Trap under a NASA 
grant in 1961. The model field- 
tested by Weston this past season 
was one-third the size and one-sixth 
the weight of the original. The 
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' “Wolf Trappers” hope to reduce 
the size still further before it blasts 
off. 

“In his field testing, Weston 
searched for the most barren soil 
he could find. So far the Chilean 
desert takes the prize. It has fewer 
than 1,500 micro-organisnis per gram 
of soil. Death Valley has more than 
150,000. An ordinary backyard con- 
tains millions of organisms per gram. 

The Wolf Trap has tested them 


Medical detective school 


Each Thursday night at George- 
town University in Washington, 
D.C. some 200 doctors and ‘‘med” 
students become detectives. Recent- 
ly, a young technician was brought 
before them. He’d been working in 
a research lab when animal blood 
in a syringe squirted his face ac- 
cidentally. Two weeks later his 
right eye and cheek ballooned. 
Chills, fever and lethargy followed. 
Dr. Proctor Harvey, chairman of 
the Division of Cardiology at 
Georgetown, asked the gathering 
for a diagnosis. He wouldn’t reveal 
the type of animal from which the 
blood had spurted. 

“Trichinosis,” said a doctor. 

“Sinusitus,” guessed a student. 

Audience participants donned 
their stethoscopes and went to work 
on step one of a five-step technique 
they use. Heart ‘“lub-dub” revealed 
little. Three other diagnostic steps 
followed: X-ray, ECG, lab tests. 
Then, experts quizzed the patient. 

“‘Trypanosomiasis,” was the ver- 
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all. It is sensitive enough to detect 
one lone microbe if proper nutrients 
are provided in the growth cham- 
bers. As the micro-organisms grow, 
the culture clouds. Light sensors 
detect change in turbidity and con- 
vert the change into radio signals. 

The new five-chambered model, 
about the size of a cigar box, will 
also be field tested in Death Valley 
and the bleak Chilean desert when 
it is finished. 


dict. And correct. Swelling of tis- 
sue was caused by a parasite found 
in the blood plasma of the mice with 
which the man was working. 

That’s what happens in a typical 
cardiology conference at George- 
town. The program was organized 
by Dr. Harvey in 1950. Attended 
by medics from the Washington— 
Baltimore area, it takes the form 
of a seminar in diagnostic excellence 
—a fading art in the profession. 

“We learn from each other,”’ says 
Dr. Harvey.” Everyone has the 
privilege of approval or dissent in 
any case.” Case histories are pre- 
sented by attending physicians and 
the patient is always present. 


Ghost ship aweigh 


An automated, unmanned mer- 
chantship is on the drawing board. 
Senior engineering students of New 
York’s Maritime College are design- 
ing the vessel, under Joseph Mc- 
Neill and Aaron Kramer, professors 
of engineering at the school. Twen- 
ty study teams of three men each 
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are exploring the problems of hull 
design, machinery, computer control 
and economics. If they succeed, the 
legendary “Flying Dutchman” ghost 
ship—s till occasionally reported 
sailing silently across the seas with- 
out captain or crew—will have plen- 
ty of company. 


Moon photo tricks for X-ray 


The technique used to “enhance” 
those spectacular moon pictures by 
computer, is being applied to X-ray 
by Drs. Robert Nathan and Robert 
Selzer at Calif. Institute of Technol- 
ogy’s Jet Propulsion Laboratory. 

Physicians and radiologists hope 
that the system will enable them to 
sharpen X-ray photos, bring up vital 
detail and perhaps detect beginnings 
of cancer, heart trouble and other 
abnormalities. 

So far, encouraging results have 


been obtained in pictures of the 
retina, the chest and skull. 


Lunar gasology 


Using vacuum chamber to sim- 
ulate space environment, Prof. Rich- 
ard Emmons of the U. of Wisconsin 
set up an experiment to show that 
lunar craters could have been pro- 
duced by the eruption of gasses 
within the moon, escaping through 
fracture channels. Even the cen- 
tral cones of lunar craters, as well 
as the terraces and rays, came out 
looking like. a NASA photograph. 
Says Prof. Emmons: “. . . the 
moon’s surface is nothing more than 
thick dust and occasional boulders. 
Some craters are caused by meteor 
impact, but most are the result of 
escaping gas.” Many European sci- 
entists agree with him. 


Photo techniques used to enhance pictures of the moon have been used on the pair of 
X-ray photographs of the human skull. A process utilizing a digital computer brings out 
clearly in the photo at right the tracery of blood vessels lost in the unprocessed picture 


on the left. The process is being applied to 


» 


n diagnosis. 


so 
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MEDICINE 


‘Ears’ and ‘eyes 


by Arthur J. Snider 


Y ou’re piloting a supersonic air- 
plane and you’re confronted 
with an emergency. You need all 
of the information you can get in a 
hurry to make a critical decision. 
Your eyes are rapidly scanning the 
dials and your headset is absorbing 
a clattering of audio input. 





Why not relieve the overburdened 
channels by taking some of the in- 
formation through the skin? For 
some kinds of messages the skin of- 
fers a valuable supplement to the 
ears and eyes, contends Prof. Frank 
A. Geldard of Princeton University. 
It has a receptive surface about 
thousand times greater than the ret- 
ina. It is derived from tissue similar 
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in your skin 


to that of the ear drum. 

Actually, the idea of “hearing 
through the skin” occurred to re- 
search workers more than 40 years 
ago. Prof. R. H. Gault, Jr., of 
Northwestern University sought to 
train the skin to do substantially 
what the tympanic membrane does 
—pick up and transmit the fine 
dance of the air molecules present 
in speech. 

Bell Telephone Laboratories de- 
vised for him an instrument for 
leading speech sounds into an elec- 
tromechanical transducer actuating 
the skin. This piezoelectric unit, 
called a teletactor, was applied to 
the fingers. After 28 half-hour train- 
ing periods, the feeler could learn 
to judge with about 75 percent ac- 
curacy which one of 10 short sen- 
tences had been delivered to the 
skin. In another experiment, Gault 
found that after 30 hours of practice 
single words could be recognized in 
about half the time. 

Even these poor levels of per- 
formance could not be maintained 
if the talker changed his pace. The 
efforts to teach the skin to master 
a language not natural to it were 
dropped. 

In recent years the concept of a 
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cutaneous language has been re- 
vived by Geldard and others with 
support from the U.S. Public Health 
Service and the National Science 
Foundation. Geldard is seeking to 
establish the discriminating capacity 
of the skin to mechanical vibration. 
By stimulating five contact points 
on the skin and varying the inten- 
sity, duration and frequency of the 
signals, an alphabet of “vibratese” 
language was devised. 

The system is similar to the 
Morse code but much faster. Mili- 
tary standards call for the Morse 
operator to receive 18 words a min- 
ute. With the language of vibration, 
a subject has received sentences with 
90 percent accuracy when they are 
transmitted at the rate of 38 five- 
letter words a minute. The system 


requires only 79/100th second to 
transmit the average five-letter 
word, 

To reach this rate, an automatic 
coder would be needed to initiate 
signals faster than Geldard’s pres- 
ent homemade machine, a_ type- 
writer that triggers flip-flop circuits 
for time and a bank of potentiomet- 
ers for intensity. 

He believes a novel cutaneous 
shorthand is possible by capitaliz- 
ing on distinctively tactile proper- 
ties. 

Electrical rather than mechanical 
stimulation also is a possibility but 
the skin has proved so responsive, 
that pain accompanies vibratory pat- 
tern. Chemical and thermal forms 
of stimuli are too slow to be of 
much use. 





Hair transplant success 


An estimated 10,000 persons have 
been treated throughout the world 
during the last 10 years by means 
of hair transplantation for baldness. 
The technique consists in taking 
tiny plugs of hair from the sides of 
the head and inserting them-in the 
bald area. The transplantations are 
done weekly for several weeks until 
the hairline is progressively brought 
forward. 

“Thousands of people have over- 
come the false belief that a desire 
for their original appearance is a 
form of vanity,” Dr. Bluford 
Stough III, dematologist of Hot 
Springs, Ark., writes in the medical 
journal GP. 

“This desire is not limited to any 
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social stratum. Truck drivers and 
lawyers, bankers and mechanics, 
policemen and physicians have all 
been patients.” 

The amount of hair available at 
the side of the head for transplant 
is amazing, Dr. Stough says. In one 
patient with average donor hair, 
over 700 “autographs” were trans- 
planted. The donor space continues 
to shrink for several months until 
they become inconspicuous scars. 
The plugs of hair follicles are re- 
moved with a circular punch and 
inserted in the previously prepared 
hairless area much in the manner of 
transplanting sod on a lawn. After 
about three weeks, the connective 
tissue and vascular supply are es- 
tablished. 
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The transplantation is done under 
local anesthetic in the doctor’s of- 
fice. Average time required is 90 
minutes a session. About 30 grafts 
are inserted in each visit. 


Bleached teeth 


When a nerve is removed from a 
tooth, it often turns gray. To re- 
store color, dentists usually use a 
solution containing hydrogen per- 
oxide. The procedure takes about 
45 minutes. 





A quicker way has been developed 
by Dr. Frederick Stempler of Silver 
Springs, Md. A mouth rinse con- 
taining only four percent hydrogen 
peroxide shortens the bleaching time 
to 15 minutes. 


Human spare parts 


Surgeons at the University of 
Minnesota have transplanted two 
organs, the kidney and pancreas, 
into the same patient. It was car- 
ried out on a woman who was dia- 
betic because of a deficient pancreas 
and who also had a kidney ailment. 
Both organs were taken from the 
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same deceased person. 

Dr. George E. Schreiner of 
Georgetown University Medical 
Center predicts that future applica- 
tion of spare human parts will make 
present efforts seem ‘“‘pale by com- 
parison.” He foresees replacements 
eventually for the eyes, heart, stom- 
ach, lungs, small intestines, uterus 
and for all hollow tubes in the body, 
including the esophagus, trachea, 
arteries and veins. 





Appendicitis still a danger 


Appendicitis is still causing ‘‘awe- 
some and tragically unnecessary 
death.” The reason, says Dr. Paul 
F. Nora, chief of surgical services 
at Chicago’s Columbus Hospital, is 
delay in operating, particularly on 
those over 50 years of age. 

One thousand consecutive cases 
of acute- appendicitis admitted to 
the hospital over a 414 year period 
were reviewed. Thirty-one percent 
of those in persons over age 50 had 
progressed to gangrene or perfora- 
tion by the time they had reached 
the operating table. The frequency 
of these complications doubled in 
patients not operated on in the first 
24 hours after admission. Of the 
14 patients who died, only one had 
been operated on in the first hospital 
day. 

Ninety-five percent of patients 
had contacted their personal phy- 
sician within 36 hours after onset 
of symptoms and were in the hos- 
pital within 48 hours. “This rep- 
resents an impressive degree of 
awareness on the part of the gen- 
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eral public and is probably the re- 
sult of a long campaign of public 
education,” said Dr. Nora. “Never- 
theless we find that after admission 
only 275 were operated on in the 
first day.” 

Most prominent reason for delay 
was the uncertainty of diagnosis, 
particularly in the older age group 
in whom other diseases, such as 
gastroenteritis, are common. The 
second most common reason was an 
attempt to abort or reverse a strong- 
ly suspected or even certain case of 
appendicitis with antibiotics. While 
antibiotics can be helpful after com- 
plications have occurred, Dr. Nora 
believes there is no evidence they 
can resolve an early or uncompli- 
cated case of appendicitis. 


Cereal fights decay 


A breakfast cereal that snaps, 
crackles and pops away at tooth 
decay has been developed. Indiana 
University dental scientists said the 
cereal comes with a chemical that 
provides a buffer against the enamel- 
attacking process in the mouth. 





The chemical, phosphate, seems 
particularly effective in protecting 
the proximal surfaces, the tight 
space between neighboring teeth. 
These are the hardest area of the 
mouth to clean and repair. 

Five hundred Bloomington, Ind., 
children, ages five through sixteen, 
participated in the two-year study. 
At the end of the test period, those 
eating cereal with one percent 
phosphate added had_20 to 40 per- 
cent fewer cavities than those eat- 
ing the same cereal without the 
fortifying substance. 


The addict nurse 


Entertainers get the notoriety but 
physicians and nurses are the prime 
narcotic abusers among profession- 
als, according to Dr. Edward R. 
Bloomquist of the University of 
Southern California. 

While relatively few nurses are 
involved irt narcotic use, they “pre- 
sent a real hazard because they per- 
mit no principles to obstruct them 
from acquiring the drug,” the phy- 
sician reports. 

“The patient not only may re- 
ceive inadequate nursing care from 
an abuser whose primary concern is 
her own drug intake but also may 
lose his life from the administration 
of drugs that have been substituted 
for the prescribed narcotic.” 

A nurse addict tends to be a 
“loner,” having little contact with 
other nurse addicts. She learns to 
operate in a pattern similar to a 
confidence man. She tries to give 
the impression of competency and 
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efficiency. She volunteers for duties 
most nurses shun, especially if they 
bring her into unguarded proximity 
of drugs. 

“She usually is so successful in 
building this image that when she 
is apprehended her associates find 
it hard to believe she was not 
framed,” Dr. Bloomquist points out. 


‘The pill’ is safe but... 


Oral contraceptives have been 
given a new round of conditional 
approval by the American Medical 
Association in another of its periodic 
assessments of safety. 

The AMA’s council on drugs says 
there are some adverse side effects 
in use of the pill but none is seri- 
ous. It assigned to physicians the 
“uneasy responsibility” of weighing 
any possible hazards against ex- 
pected benefits. 

Safety of the pill has been in dis- 
pute since its introduction in 1960. 
An estimated 5,000,000 American 
women are now using oral contra- 
ceptives. 

The following side effects were 
listed: 

Circulatory complications: There 
is no proof of them but physicians 
were advised to use care in prescrib- 
ing them for women with vascular 
disease until more information is 
available. 

Cancer: Relationship is contro- 
versial. Theoretically some risk 
should be incurred with prolonged 
oxygen treatment but extensive 
studies do not sustain the theory. 

Glucose tolerance: Lessened abil- 
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ity to metabolize sugar has been re- 
ported in some women. 

Liver: Caution is necessary when 
pill is used in patients with im- 
paired function. 

Weight: Excessive gains have 


been reported in some women using ~~ 


the older contraceptive preparations 
containing larger doses of estrogen. 
New lower-dose preparations are 
less likely to produce significant 
weight changes. 


Removing heart scars 


The first case of surgical removal 
of scar tissue from the heart muscle 
after a coronary attack is reported 
in the medical literature. 

Known as a myocardial infarc- 
tion, the scar can interfere with the 
heart’s function. It may release 
toxic substance to adjoining healthy 
tissue and threaten the patient with 
sudden death from rupture of the 
heart muscle. 

The patient was a 50-year-old 
Canadian who survived a month 
after the emergency operation be- 
fore dying of a cause unrelated to 
the surgery. 

A myocardial infarct, the end re- 
sult of a heart attack, comes about 
through an occlusion in the coronary 
artery. The block deprives part of 
the heart muscle of blood supply. 
The tissue dies and a scar is formed 
in its place. Recovery from the 
heart attack depends in large part 
on how extensive is the tissue dam- 
age. The resulting scar has not been 
considered hazardous once recovery 
has taken place. 
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INVENTIONS. 





Idea of the month 


Safer landings 


OB a light, portable landing- 
approach aid, makes it pos- 
sible for planes and helicopters to 
land in bad weather on emergency 
strips or small airports. 

Two engineers recently patented 
the equipment for the GPL Division 
of General Precision, Inc., Pleasant- 
ville, N.Y. It comprises a 25-pound 
transmitter on the ground and a 
four-pound receiver in the aircraft. 
One man can set up the ground sta- 
tion and aim it at the desired ap- 
proach path in less than five min- 
utes. 

In a New York City exercise last 
November, Talar was employed at 
Pier 26 in the Hudson River to help 
prove that helicopters and STOL 
(short takeoff and landing) craft 
can touch down on piers, parks and 


Talar proves its ability to land planes 
on piers and streets in N. Y. test case. 
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even streets in case normal trans- 
portation is disrupted. 

Talar (an acronym for tactical 
landing approach radio) has been 
used experimentally at small pri- 
vate airfields, which usually can op- 
erate only in good weather. 

Once the Federal Aviation Agency 
gives its OK, the transmitter will be 
available at under $20,000, and the 
receiver at about $3,000. 

Large commercial airports, which 
have their much more expensive 
permanent landing systems, are ex- 
pected to find Talar handy in pro- 
viding extra instrument-equipped 
runways. In military tactics, the 
transmitter can be landed by par- 
achute and used as a paratroop or 
cargo drop guide. 

Patent 3,309,708, granted to the 
Science Digest Inventors of the 
Month, Donald J. Toman and Leon- 
ard O. Vladimir, explains that the 
transmitter sends a rotating micro- 
wave beam, which is registered on 
panel instruments and can be fed to 
an automatic pilot. The plane fol- 
lows the axis of rotation, or “bore- 
sights.” 

A transmitting antenna, it is said, 
creates “side lobes” that may indi- 
cate false courses if not detected. 
By sending auxiliary beams into 
these side lobes, Talar instructs the 
pilot how to keep in the main beam. 


—Stacy V. Jones 


Science Digest—June, 1967 











Electronic Sentry 


A sentry pacing back and forth 
on guard can be replaced with a 
“photoconductive intrusion detec- 
tor,” that is, an electronic alarm. 


Sylvania Electric Inc. developed 
the detector which recognizes hu- 
man intrusion into a restricted area. 
The instrument is a volumetric, mo- 
tion detection device which auto- 
matically responds to changing lev- 
els of light waves, explained Clare 
G. Kenney, a security systems en- 
gineer. 

“A light emitter at one end of an 
area to be protected sends light 
waves to a sensor at the other end,” 
he said,-“‘An intruder would raise 
an alarm by disturbing the balance 
of transmitted and received light.” 


Another Sylvania detector is the 
“Balanced Transmission Line,” a 
system which looks like a fence of 
four horizontal pipes resting on 
vertical wooden posts. The pipes 
carry electrical currents which create 
a balanced electro-magnetic field 
several feet on either side of the 
line. An approaching human un- 
balances the field and triggers an 
alarm. 


“Electronic systems, which re- 
place patrol-sentries, are far more 
reliable under conditions of emo- 
tional stress and climatic extremes, 
and prove less expensive to main- 
tain. However, men are superior to 
electronic devices in decision-mak- 
ing,” said Melvin E. Trimble, an 
engineer. 

Sylvania intrusion-detection sys- 
tems now stand watch over approxi- 
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mately 650 unmanned Minuteman 
intercontinental ballistic missile 
bases and ‘54 Titan II sites. 


Hold that shine 


Rails, fog bell, vents and spot- 
lights all sparkle with the care and 
polishing a boat gets during the 
season. To keep them shipshape 
through winter storage or any peri- 
od longer than two weeks, a new 
protective coating is on the market. 

“Peel Away Boat Metal Guard,” 
is a liquid vinyl that forms a tough, 
continuous and non-porous skin over 
weather-vulnerable metal surfaces. 
Treated surfaces are sealed and pro- 
tected against corrosive salt water 
and extreme-weather conditions. 

Peel Away can be brushed on as 
it comes out of the can. It adheres 
to metal of all sizes and configura- 
tions and will not harden, crack or 
blister. It expands and contracts 
with the surface it covers. 

When the boat is ready for a new 
season, Peel Away can be lifted 
with a fingernail in one piece. 

Other uses for the product are to 
cover fishing poles, reels, deck 
chairs, air conditioners, bicycles, 
gardening tools and even metal food 
cans stored on long voyages. 

Peel Away comes in quart, pint 
and half-pint sizes. Marine Devel- 
opment & Research Corp. at 381 
Park Avenue South, New York City, 
says a pint will coat the chrome on 
a 25 foot cruiser and a quart, the 
chrome on a 35 foot cruiser. 
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At left, Sav-A-Life Rescue Ball is thrown to floundering swimmer. Picture in upper right 
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shows the rescue ball in repose; in lower right the polystyrene ball is inflated to 21 inches. 


Rescue Ball 


Tragedy at lake or seashore can 
be averted with an easy-to-store 
rescue ball. 

When dry, the Sav-A-Life Rescue 
Ball is no bigger than a baseball 
so it can be stored in a tackle box, 
beach bag or glove compartment. 

In an emergency, the user pulls 
a string to free the safety latch and 
then throws the rescue ball. When 
it strikes the water, automatic in- 
flation begins. Within seconds, it 
becomes a 21-inch life ring, fully in- 
flated and able to support a 250- 
pound person for many hours. 

An additional feature of the res- 
cue ball is a small sea anchor it 
releases to keep the floating ring 
from drifting. 
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The ring is made of yellow vinyl 
packed in a sturdy polystyrene shell. 
It can be re-used by returning it to 
the factory for repacking. 

The ball may be ordered from 
Nassau Shores H & G., Department 
887, 5500 Merrick Road, Massa- 
pequa, New York, 11758 for $5.95. 





Giant Mirror Blank 


A giant fused silica mirror blank, 
12 feet in diameter, has just been 
fabricated for the European South- 
ern Observatory by Corning Glass 
Works. 

The largest piece of fused silica 
ever made will be the primary opti- 
cal element in one of the world’s 
largest telescopes. Not the sort of 
mirror you could easily hang on a 
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dressing room wall, the blank is 20 
inches thick and weighs 1234 tons. 

The 144-inch blank is almost 
stress-free. Birefringence readings 
throughout the mirror are less than 
10 millimicrons per centimeter. 
Readings of 20 millimicrons or less 
are considered good and readings of 
10 millimicrons or less are excellent, 
a Corning spokesman said. 

In 1934, Corning cast the pri- 
mary mirrors of the two largest 
telescopes now in operation. The 
200-inch Hale telescope at Mount 
Palomar and the 120-inch telescope 
at Mount Hamilton were made of 
Pyrex brand borosilicate glass. 

The fused silica is one of the 
purest made-made materials. Its 
thermal expansion rate is only one- 
fifth that of the borosilicate glass 
used in the Hale telescope. The new 
material will therefore expand and 
contract very little despite severe 
temperature changes and thus en- 


The 144-inch diameter fused silica mirror 
is second only to Mt. Palomar telescope. 
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sures better images. 

Seventy-eight pieces of fused 
silica were fitted together like pieces 
of a mammoth jigsaw puzzle. They 
were then fused with heat into a 
single disk composed of six layers. 
This technique permits the best op- 
tical quality pieces to be used for 
the mirror’s top surface. It will be 
ground and polished to a precise 
optical curve and then aluminized to 
form a reflector. 

Mirrors used in reflective tele- 
scope do not magnify but gather as 
much light as possible so faint as- 
tronomical ebjects can be studied. 

When finished the mirror will be 
part of the European Southern Ob- 
servatory, a joint astronomical ob- 
servatory sponsored by Belgium, 
France, West Germany, the Nether- 
lands and Sweden. 


Weather Voice 


A talking weather instrument is 
now able to report temperature, 
cloud height and visibility in a loud, 
clear voice. 

TAMOS (Talking Automatic Me- 
teorological Observing System) is an 
electronic digital-to-voice converter 
that changes readings into voice 
projections. Ten prerecorded tracks 
of voice messages are put on a plas- 
tic drum that is similar to the sound 
track of a motion picture film. Each 
track carries its own number from 
zero to nine. The signals from 
weather sensing instruments set up 
impulses which select sound tracks 
to convert the meteorological meas- 
urement into voice broadcast. 
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Jungle trek that time forgot 


Palenque, the Walker-Caddy expe- 
dition to the ancient Maya City, 
1839-1840. Collected and edited by 
David M. Pendergast. University of 
Oklahoma Press ($6.95). 

Two centuries ago, bearded trav- 
elers, emerging from the gnarled 
jungles of Yucatan to the busy set- 
tlement of Belize, told wild tales of 
vast ruins—a city of carved stone, 
its buildings entangled in the coils 
of huge vines, inhabited by bats and 
snakes, and smelling of great age 
and forgotten people. Beautiful 
monuments, they said, graced one- 
time plazas, statues of strangely 
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garbed humans, of animals—even 
elephants. 

The mysterious place became 
known as Palenque and, as time 
passed, the stories about it grew 
wilder in the telling and retelling. A 
century later, little more had been 
added to the original reports, which 
were based on fanciful description, 
plus sketches of highly suspect ac- 
curacy. Then in 1839, Patrick Walk- 
er, secretary to the superintendent 
of the Settlement of British Hon- 
duras, and John Herbert Caddy, a 
lieutenant in the Royal Artillery and 
a talented artist, were sent out on 
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an expedition by the commander of 
the military unit. They were to 
penetrate the Maya ceremonial cen- 
ter of Palenque, deep in the tangled 
jungle of the state of Chiapas, Mex- 
ico. This first official government 
expedition organized solely for the 
purpose of exploring the mysterious 
ruins of Palenque (its builders then 
unknown and unnamed) was in- 
spired by the fact that two Ameri- 
cans—Stephens and Catherwood— 
had also mounted an expedition and 
were on their way to Mexico for a 
shot at the same goal. Their report, 
published later, became a famous 
one. For well over a century, read- 
ers have enjoyed Stephens’ account 
and Catherwood’s drawings. But the 
first expedition to reach Palenque’s 
incredible Maya ruins—Walker and 
Caddy—has gone almost forgotten. 
Now, from Caddy’s diary recount- 
ing their tortuous trip up the Belize 
River, Walker’s official report and 
other previously unpublished data, 
the author has brought together a 
fascinating story of the earlier expe- 
dition, along with many of Caddy’s 
paintings and drawings. 


Attracting Birds: from the Prairies 
to the Atlantic. Verne E. Davison. 
Thomas Y. Crowell, Co. ($6.95). 
Many people have had the ex- 
perience of building a backyard bird 
feeder and finding that the only 
types of birds that ever visited it 
were starlings and house sparrows. 
Why, for example, can’t one get 
bluebirds? For this question, Verne 
E. Davidson has a stock answer: 
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“You probably do not feed them 
what bluebirds like. Do you offer 
them fruits such as currents and 
raisens?” 

Says Davison, ‘““Few people seem 
to realize that different kinds of 
birds have decided peculiarities 
about the foods they like best.” 

To help the man who wants to 
bring the less common, but more 
attractive birds into his yard Davi- 
son has prepared a complete guide 
to the food preferences and nesting 
sites of more than 400 species of 
birds and to the plants they use as 
food and cover. The book also in- 
cludes diagrams and instructions for 
building different types of bird- 
houses and bird feeders. 

Of the many bird books and field 
guides published, this is the Escof- 
fier of bird feeding. 


Beyond the Observatory. Harlow 
Shapley. Scribner's ($4.50). 

Harlow Shapley has more degrees 
and honors than a whole crowd of 
men. In fact, one gets the impres- 
sion that Harlow Shapley is a whole 
crowd of men. He is not only the 
dean of American astronomers but 
also an accomplished writer, wit, 
and humanist philosopher. He is a 
living refutation of the image of the 
cold and detached scientist. 

In a new collection of essays, 
Shapley reflects on science, society 
and philosophy. All his observa- 
tion, whether about men or stars, 
are always provocative, couched in 
the graceful and lucid language that 
has won him a wide readership 
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Advertisement 


Are You 
A Slow 
Reader? 


A noted publisher in Chicago re- 
ports there is a simple technique 
of rapid reading which should 
enable you to double your read- 
ing speed by this simple, proven 
method and yet retain much 
more. Most people do not realize 
how much they could increase 
their pleasure, success and in- 
come through reading faster, 
easier, more accurately. The de- 
tails of this method are described 
in a new book “How to Read 
Faster and Retain More” sent 
free on request. 

According to this publisher, 
anyone, regardless of his present 
reading habits and reading 
speed, can use this simple tech- 
nique to improve his reading 
ability and develop it to a re- 
markable degree. Whether read- 
ing stories, textbooks, technical 
matter, it becomes possible to 
read sentences at a glance and 
entire pages in seconds by fol- 
lowing this method. 

To acquaint the readers of 
this publication with the easy- 
to-follow rules for developing 
rapid reading skill, the company 
has printed full details of their 
interesting self-training method 
in a new book, “How to Read 
Faster and Retain More,” which 
will be mailed free to anyone 
who requests it. No obligation. 

Send your name, address, and 
zip code to Reading, 835 Diver- 
sey Parkway, Dept. 690-016, 
Chicago, Illinois 60614. A post- 
card will do. 
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among the general public, and in- 
fused with Shapley’s wry sense of 
humor. 

With such a fine book, it may 
seem crabby to raise an objection, 
but something must be said about 
the increasing practice of turning 
little books into big ones. Make no 
mistake about it despite this vol- 
ume’s over 200 pages, it is a little 
book. There are about 150 words 
per page, whereas a conventional 
volume will contain at least twice 
that number. The type is very large 
and would be appreciated by a small 
child or a partially sighted person, 
but for the average reader, this is 
just an extravagance. 


The Scurrying Bush. R.C. H. 
Sweeney. Pantheon ($4.95), and 
Wild Season. Allan W. Eckert. Little 
Brown. ($4.95). 

Nature books seem to be favorite 
summer reading and publishers are 
always ready to supply the public 
with an abundance of them. Two 
different examples of this popular 
form are new books by R. C. H. 
Sweeney and Allan W. Eckert. 

Sweeney is a familiar type, the 
bearded British naturalist writing 
an amusing account of his personal 
experiences in the jungle. It makes 
good light summer reading. 

Eckert sets a more difficult task 
for himself. He tries to give a de- 
tailed and dramatized account of the 
arrival of spring at. a small Mid- 
western lake. The drama is not al- 
ways successful but the book con- 
tains a lot of interesting nature lore. 
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Is cosmic ray 
bombardment 


dangerous ? 


What exactly are cosmic rays 
and how dangerous are they to 
men in space? 
Back in 1911, an Austrian physicist, 
Victor Franz Hess, discovered that 
the Earth was being bombarded 
with very penetrating radiation from 
outer space. This radiation was 
named “cosmic rays” in 1925 by 
the American physicist, Robert An- 
drews Millikan, because they origi- 
nated in the “cosmos,” or universe. 

Over the years, it was discovered 
that cosmic rays consisted of very 
high-speed atomic nuclei, each car- 
rying a positive electric charge. 
About 90 percent of them were pro- 
tons (nuclei of hydrogen atoms) 
and 9 percent were alpha particles 
(nuclei of helium atoms). The re- 
maining one percent are more mas- 
sive and complicated nuclei, some as 
large as those of iron, fifty-six times 
as massive as the proton. 

The speeding nuclei which strike 
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the earth’s outer atmosphere are the 
“primary radiation.” They collide 
with air molecules and blow them 
apart, producing a variety of par- 
ticles nearly as energetic as the pri- 
mary radiation. These new par- 
ticles, blasted out of air molecules, 
make up the “secondary radiation.” 

Some of the radiation reaches the 
surface of the Earth and penetrates 
many feet into its crust. A bit of it 
passes through human bodies on the 
way. Such radiation may do oc- 
casional damage to cells and this 
may be one of the factors that pro- 
duces mutations in the genes. 
Enough of such radiation could 
damage enough cells to kill a per- 
son, but there just isn’t that much 
of it here at the bottom of our 
atmosphere. Living creatures have 
survived cosmic ray bombardment 
for billions of years. 

The origin of cosmic rays is a 
matter of dispute, but at least some 
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of it is formed by ordinary stars. In 
1942, it was discovered that our 
own sun produces mild cosmic rays 
when a “solar flare’ (a kind of 
huge explosion) rocks its surface. 

Our upper atmosphere absorbs 
much of the punch of the average 
cosmic ray particles, and the sec- 
ondary radiation is absorbed, in 
part, farther down. Only a small 
fraction of the original energy of 
radiation survives to reach us here 
at the surface. 

Out in space, however, astronauts 
would have to face the full fury of 
the primary radiation. Nor would 
shielding do much good. The cos- 
mic ray particles striking the atoms 
in any shield would set off sec- 
ondary radiation that would spray 
inward in all directions like shrap- 
nel. The wrong kind of shielding 
might actually make matters worse. 

The amount of the danger de- 
pends on just how much cosmic ray 
activity there is in outer space— 
especially on the number of the 
really massive particles which would 
do the most damage. Numerous 
satellites have been sent into outer 
space by the United States and the 
Soviet Union to check on cosmic 
ray quantities and it would seem 
that under ordinary conditions the 
amount is low enough for reasonable 
safety. 

The greatest chance of danger 
may arise from the sun’s mild cos- 
mic rays. Our atmosphere stops 
those completely but there is no 
atmosphere to do that service for 
the astronauts. Although mild, their 
quantity may make them danger- 


ous. The sun’s cosmic rays are pres- 
ent in quantity only at times of 
solar flares. Fortunately, these flares 
don’t occur very frequently, but un- 
fortunately, the exact time of their 
coming cannot be predicted. 

In the end, we may have to send 
our astronauts to the moon and just 
hope that for a week or two there 
will be no major flare spewing out 
cosmic ray particles in their direc- 
tion. —Isaac Asimov 


I keep hearing about the 
study of Japanese men that 
proved the amount of coronary 
heart disease was linked to 
their fat intake. Do all popula- 
tion studies prove the value of 
polyunsaturated diets? 


Population studies correlating dif- 
ferences in diet and incidence of 
a specific disease, such as heart dis- 
eases, do not, per se, prove that one 
causes the other. Studies do build 
a body of information to confirm or 
disprove various notions. 

Plasma cholesterol concentrations 
in the blood can be measured from 
one population to another. It has 
also been found that plasma choles- 
terol fluctuates in tune with fat in- 
take. In other words, people who 
eat large quantities of fat meats, 
butter, whole milk, shortening and 
nuts—foods with a high fat content 
—have higher plasma cholesterol 
levels than those who eat primarily 
fish, vegetables and use polyun- 
saturated cooking oils. 

Now, a few years ago a study 
found that Japanese men between 


Science Digest—June, 1967 








the ages of 40 and 49, all with a 
common ancestry, had a very dif- 
ferent incidence of coronary heart 
disease. It depended on where they 
lived. Those in Kyushu had very 
little heart disease, those living in 
Hawaii had more and the rate was 
still higher in Los Angeles. The 
incidence of heart disease paralleled 
average plasma cholesterol concen- 
trations. This, in turn, seemed to 
depend on the percentage of calories 
from fats in their diets. The amount 
of polyunsaturated fats are about 
the same in Japan, Hawaii and the 
continental U.S. This suggests that 
the high-fat diets lead to heart dis- 
ease. 

In another study of 280 Min- 
nesota businessmen between 45 and 
55, the level of plasma cholesterol 
proved statistically significant in 
predicting risk of future coronary 
artery disease. In a Massachusetts 
study, a group of men in early mid- 
dle age was followed for eight years. 
New heart disease was more than 
four times as great among those with 
high plasma cholesterol concentra- 
tions. These results pointed the fin- 
ger of suspicion at excessive fat in- 
take. 

Among Americans, heart diseases 
are the number one killer. Heart at- 
tacks are, however, almost nonex- 
istent in Central Africa. One study 
‘compared heart disease of two 
groups of Central Africans with an- 
other group in Albany, N.Y. One 
group of Africans ate a low-fat diet. 
Most of the fats they did eat were 
polyunsaturated. However, the oth- 
er Africans were of a pastoral tribe 
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whose diet was primarily milk, blood 
and meat—a very high saturated- 
fat diet. In this study, the amount 
of heart disease could not depend 
on quantity or quality of fats in the 
diet. 

The Masai, another African pas- 
toral tribe, live almost entirely on 
milk and blood. Nonetheless, cho- 
lesterol concentrations in their blood 
are fairly low. Arteriosclerosis and 
coronary heart disease seldom ap- 
pear. 

Samburu people in northern Ke- 
nya live on milk, meat and a few 
vegetables. When milk is plentiful, 
a Samburu may drink 10 quarts a 
day. Despite this high fat diet, 
these people show no step-up of cho- 
lesterol concentration with age. 

Diets in Africa vary radically 
from one group of people to an- 
other. Yet the cholesterol concen- 
trations are low and heart diseases 
seem infrequent. This clearly points 
to environmental causes for heart 
disease other than diet. One pos- 
sibility may be physical exercise. 

Worldwide population studies 
show that diets very low and those 
high in fat may go along with low 
cholesterol levels. Even people who 
eat lots of saturated fats may have 
low cholesterol levels and little heart 
disease. It is true that careful stud- 
ies in the ‘U.S. show the opposite 
results. Nonetheless, the National 
Research Council of the National 
Academy of Sciences finds that 
“other environmental conditions 
must be taken into account, espe- 
cially energy expenditure (physical 
exercise) .”’ —J.R. 
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by John and Molly Daugherty 


lang may be sleeping under high- 
ly flammable material— a ther- 
mal blanket of rayon and acrylic, 
for instance, but Congress may act 
soon to cover you more safely by 
strengthening the Flammable Fab- 
rics Act. 

Great Britain already has a law 
requiring all ready-to-wear night- 
clothes for children to be made of 
flame-resistant fabrics. 

How much do you know about 
flammability? 


1. Flame-resistant or fire-retardant-treated 
fabrics are most important in your 
a. Boat 
b. Car 
c. Patio furniture 


2. If you’re sitting close to a camp fire, 
the safest clothing of natural fiber to 
wear is 

a. Wool 
b. Cotton 
c. Silk 
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. Fiber glass curtains are recommended 


for use near fireplaces and stoves. 
They are fire resistant 

a. Until the curtains are washed 

b. For a few years 

c. For life 


. To burn coal gas and air, the percentage 


of gas present in the mixture should 
be about 

a. 5 percent to 31 percent 

b. 32 percent to 58 percent 

c. 59 percent to 85 percent 


. The ignition point of these flammable 


gases is highest for 
a. Acetylene 
b. Hydrogen 
c. Cyanogen 


. If you use a blow pipe, the tempera- 


ture of these flames as a source of heat 
is highest for a mixture of 

a. Oxyhydrogen 

b. Oxyacetylene 

c. Oxygen and coal gas 


. The leading cause of fires reported is 


a. Lightning 


Science Digest—June, 1967 





b. Matches and smoking 
c. Defective heating units 


8. In a partly filled flask of rapidly boil- 
ing water, the area above the water 
fills with steam and drives the air out. 
If you plunge the following burning 
materials into the steam, the one which 
keeps on burning is a 

a. Wooden splint 
b. Wad of paper 
c. Piece of magnesium ribbon 


9. In the burning of these fuels, the one 
burning without a true flame is 
a. Coke made from coal 
b. Hydrogen 
c. Coal gas 


10. In a granary, the worst fire hazard is 
a. Dry grain stored in bulk 
b. Powdered grain in lump form 
c. Grain as dust in the air 


Answers: 


I1—b Car. Fire-resistant materials 
are especially important for the in- 
teriors of small enclosed places. If 
the fire doesn’t kill you, the noxious 
_ fumes will. In December 1966, the 
New York Academy of Medicine 
urged the use of fire-retardant- 
treated. fabrics for the interiors of 
automobiles, buses, planes, and so on. 
Modacrylic synthetic fibers under 
various trade names are self-extin- 
guishing and flame-resistant. 


2—a Wool. Wool fabric has slow- 
burning properties, especially if it is 
smooth and of medium-to-heavy 
weight. Wool is the least flammable 
of the natural fibers. Some synthetic 
fabrics resist flaming (the propaga- 
tion of flame) by melting and falling 
away. But the residues have another 
hazard—they may stick to your flesh. 
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3—c For life (unless your house 
burns down—glass can melt). 


4—a Five to 31 percent. With a 
proper burner for mixing coal gas 
from the fuel supply with air the 
minimum percent of gas is about 5 
percent. The maximum is about 31 
percent. For natural instead of manu- 
factured coal gas, the range of the 
gas percentages is much lower— 
about 4 percent to 15 percent. 


5—c Cyanogen. This gas is a com- 
pound of carbon and nitrogen with 
the formula (CN)». The ignition 
point for cyanogen is 1,550° F. For 
hydrogen, the temperature is 1,085° 
F., and for acetylene CyHp, it is only 
800° F. 


6—b Oxyacetylene. The temperature 
of the oxyacetylene flame from a 
blow torch is about 5,700° F. The 
oxyhydrogen flame is about 4,388° F., 
and that of the oxygen coal gas, 
about 3,992° F. when you use a blow 
pipe. A typical Bunsen burner flame 
has a temperature of about 3,400° F. 


7—b Matches and smoking. Statistics 
from the American Insurance As- 
sociation over a ten-year period of 
reported fires gave matches and 
smoking the cause of 20.6 perecnt of 
the fires. Lightning caused 12.2 per- 
cent, and defective heating units, 10.2 
percent. Fires caused in the use of 
electricity and electrical equipment, 
however, have risen to 20.5 percent 
almost a tie with matches and 
smoking. Another major cause of 
fires (15 percent) is heat, flames, or 
sparks other than those from defec- 
tive heating units. 
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8—c Piece of magnesium ribbon. 
Normally, oxygen from air supports 
combustion, and the steam extin- 
guishes the burning paper and wood. 

* The magnesium, however, continues 
to burn. Its exceptionally hot fire can 
take.oxygen from the steam, HO, 
by deéomposing the water, and com- 
bustion continues. 


9—aq Coke. When you make coke 
from coal, by heating it you drive off 
all the combustible gases. The solid 
residue, coke, burns without the typ- 
ical flame above the fuel as you see 
in gaseous flames like hydrogen, coal 
gas, and candle flame. Luminous 
flames from a candle come from car- 
bon particles heated to incandescence. 
But luminous flames of some gases 
like hydrogen may come from the gas 
itself’s being heated to incandescence. 


10—c Grain as dust in the air. A 
spark may cause combustion to oc- 
cur at so rapid a rate that a violent 
explosion takes place. Combustion in 
solids occurs only at exposed sur- 
faces. With billions of dust particles 
in the air, the amount of exposed 
surface is tremendous. Powdered 
grain in lump form furnishes little 
surface, as does stored dry grain. If 
the stored grain is moist, however, 
slow oxidation builds up so much 
heat with the insulation of more 
grain covering it that spontaneous 
combustion may take place. 


Score yourself: 


9—10 right— You caught on fast! 


4— 8 right— Your knowledge flick- 
ers. 


0— 3 right— You flamed out. 
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Advertisement 


Develop A 


Powerful 


Memory? 


A noted publisher in Chicago re- 
ports there is a simple technique 
for acquiring a powerful memory 
which can pay you real divi- 
dends in both business and so- 
cial advancement and works like 
magic to give you added poise, 
necessary self-confidence and 
greater popularity. 


According to this publisher, 
many people do not realize how 
much they could influence 
others simply by remembering 
accurately everything they see, 
hear, or read. Whether in busi- 
ness, at social functions or even 
in casual conversations with new 
acquaintances there are ways in 
which you can dominate each 
situation by your ability to re- 
member. 


To acquaint the readers of 
this publication with the easy- 
to-follow rules for developing 
skill in remembering anything 
you choose to remember, the 
publishers have printed full de- 
tails of their self-training method 
in a new book, “Adventures in 
Memory,” which will be mailed 
free to anyone who requests it. 
No obligation. Send your name, 
address, and zip code to Mem- 
ory Studies, 835 Diversey Park- 
way, Dept. 690-016, Chicago, Til. 
60614. A postcard will do. 


Science Digest—June, 1967 














New York, New York 10022. 





SCIENCE AND CHEMISTRY 





VORTEX Atom booklet with 1967 supplement on 
“The Duality of Particle and Wave’’. A unified field 
theory correlating electric and magnetic forces with 
gravitational forces on the basis of a centralized but 
non-nuclear system of atomic structure. 25 cents. 
Cc. F. Krafft, 4809 Columbia Road, Annandale, Va. 





FREE Periodic Classification of Elements and Con- 
version Tables With Catalog 25¢. Chemicals, Ap- 
paratus, Biology. Mid-States Scientific, 7053 N. 
Clark, Chicago, Ill. 


300 Page Chemical & Apparatus Catalog $2.00. 
Laboratory Materials, 1330A Hyde Park, Chicago 15. 


ROCKET Or fireworks fuse 3/32” diameter water 
proof 25 feet $1.00 — 125 feet $4.00 postpaid. 
Free catalog. Zeller, Box 642, Hudson, Mich. 49247. 


ROCKETS. New illustrated catalog 25¢. Single 
and multistage kits, cones, engines, launchers, 
trackers, rocket aerial cameras, technical _informa- 
tion. Fast service. Estes Industries, Dept. 42, 
Penrose, Colorado 81240. 


FIREWORKS! Rocket fuels! Explosives! Easily 
prepared formulas $1.00. U.S. Pyrotechnics, Box 234, 
Cedarhurst, New York 11516SD. 


CHEMICALS, Biologicals, apparatus, microscopes, 
fossils, preserved specimens, telescopes, minerals and 
books. New illustrated catalog only 25¢. Dover Sci- 
entific Co., 1207 First Avenue, New York, N.Y. 10021. 
Open all day Saturday. 

EXPLOSIVES—Fireworks—detonators. New man- 
ual reveals formulas, preparation only $2. Free with 
orders, $2 certificate for fuse. Professional fuse 75’, 
$1. Pyrochemsd, Box 169, Berlin, New Jersey 08009. 

MARINER IV: Report from Mars. Well Illustrated 
study gives complete story. $2.50 Rare Publications, 
Box 5315, San Jose, Calif. 95950 























FOR INVENTORS 





PATENT Searches including Maximum speed, full 
airmail report and closest patent copies, $6.00, 
Quality searches expertly administered. Complete 
secrecy guaranteed. Free Invention Protection forms 
and ‘‘Patent Information.” Write Dept. 14, Wash- 
ington Patent Office Search Bureau, 711-14th, N.W., 
Washington 5, D. C. 

PATENT Searches complete and thorough. Related 
copies Air Mailed with maximum speed $6.00. Free 
“Protection Forms’’ and ‘‘Patent Information’. 
Write American Patent Search Company, Dept. 29, 
711 14th St., N.W., Washington, D. C. 20005. 


INVENTIONS WANTED 











INVENTIONS Wanted. Patented, unpatented. 
Global Marketing, 2420-AC 77th, Oakland 5, Calif. 


INVENTORS! Don’t sell your invention, patented 
or unpatented, until you receive our offer. Eagle De- 
velopment Company, Dept. J, 79 Wall Street, New 
York 5, N. Y. 
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CLASSIFIED ADVERTISEMENTS 


Rate: $5.00 for first 2 lines each insertion. $3.00 each additional line. Minimum space ac- 
cepted is 2 lines, payable in advance. Count 45 characters and/or spaces per line. To be 
inserted under the proper classification, copy must be in our office by the Ist of the second 
month preceding date of issue. The next available issue to place an advertisement in 
Science Digest is September. The closing date is July Ist. Send remittance and order to: 
Martin Gluckman, Classified Advertising Manager, Science Digest, 575 Lexington Avenue, 








TREASURE FINDERS 


NEW Scientific instrument detects buried gold, 
coins, treasures, silver. $19.95 up. Free catalog. 
Write: Relco-AS88, Box 10563, Houston, Texas 77018. 


NEW Revolutionary analytical transistorized met- 
al detector. Push button tuning, automatic tuning, 
etc. Many models. Free catalog. Gardiner Elec- 
tronics Co., Dept. 59, 4729 North 7th Avenue, 
Phoenix, Arizona 85013. 


LOCATE Anything! Any Depth! Anywhere! Elec- 
tronically! Information $1.00. Refundable. Micro- 
Bionies, 2C Heritage Hill, Tuscaloosa, Ala. 35401 








EDUCATION & INSTRUCTION 


EARN College or High School diploma at home. 
All subjects. Free Brochure. Ohio Christian Col- 
lege, 1156 Striebel Road, Columbus, Ohio 43227 


SCIEDUTECS! Tomorrow’s rapid, super-effective 
self-education. Challenge for eager minds. Free info 
rushed (Sample $1.95) Vantage XI, 1258 Folsom, 
San Francisco, Calif. 94103 


pihaner cl hice: 2 Ae oe es a oe 

EARN A British diploma in Radionics, Botanic 
medicine, Homoeopathy, Super-Science, Divinity, 
Philosophy. 35 courses, prospectus free. Brantridge 
Forest School’ ‘‘Lodge’’, Brantridge Forest, Bal- 
combe, Sussex, England. 


pismo ites ee 

LEMURIAN Viewpoint — Thought-provoking dis- 
cussions of Universal Truth, man’s purpose on earth, 
reincarnation, and subjects from Lemurian Philoso- 
phy. Send for free copy. Lemurian Fellowship, Dept. 
642, Box 397, Ramona, California 92065, 


CORRESPONDENCE Courses—B.Sc., Engineering, 
Electronics, Catalog $1. Canadian Institute of Sci- 
ence & Technology, 263K Adelaide St. W., Toronto. 


BECOME A member of Europe’s finest Scientific 
Institute and receive free educational guidance and 
benefits. Membership Certificate awarded. You may 
qualify for the Institute’s ‘‘Doctor of Philosophy’ 
degree, Write: Scientific Institute, Corso Porta 
Nuova, 107, Verona, Italy. 


EXPERIMENT With sleep-learning! Fascinating, 
educational. Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder, 
Astonishing details, huge catalog of tapes, records, 
equipment free! Sleep-Learning Association, Box 
24-SD, Olympia, Washington 98501. 


SWEDISH Massage. Foot technique. Post grad- 
uate. Home study. Residential. Diploma. Dr. 
Swanson’s Illinois Licensed School, 3809-PL Alta 
Vista, Chicago 60613. 

















—————— 


BOOKPLATES 


——— ee 


FREE Catalog—Many beautiful designs. Address 
Antioch Bookplate Co., Yellow Springs 13, Ohio. 
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BOOKS, PERIODICALS 





KNOW More about the earth you live on. Earth 
Science, bimonthly Magazine, Box 550S, Downers 
Grove, Ill. 60615. Subscription $2.50. Sample 35¢. 


FUTURIST, New bimonthly, reports scientists’ 
forecasts for next 50 years. $5 a year, World Future 
Society, Box 19285-D, ‘Twentieth Street Station, 
Washington, D.C. 20036. 


UNUSUAL Books! Catalog Free! International 
Imports (SD), Box 7798, Atlanta, Georgia 30309. 


THE BIBLICAL FLOOD AND THE ICE EPOCH 
by Donald W. Patten, Cloth, $7.50, Pacific Meri- 
dian Publishing Co., 9533 Meridian Ave, N., Seat- 
tle, Washington 98103. Were woolly mammoths 
and rhinoceroses quick-frozen in Siberia? Was the 
Ice Epoch centered on the magnetic poles? Do 
recent mountain uplift chains merge into great 
circle patterns? Are the icy rings of Saturn a clue 
o the nature of the Earth’s ice epoch? Is Lyell’s 
uniformitarianism merely a fanciful myth? Was the 
Noachian Flood tidal in nature and subcontinental in 
magnitude? 
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TRAVEL 
WORLDWIDE Freighter guide $1.25. Rates— 
Schedules—700 passenger_ carrying freight lines, 


TravLtips, 40-21CB Bell, Bayside, N.Y. 11361. 





SPORTING GOODS AND EQUIPMENT 





POWERFUL, Accurate aluminum crossbow easily 
home made. Complete plans: $1.00. ‘‘Crossbow’’, 
Box 192-S, Dunellen, N.J. 08812 





ATHLETIC AND BODYBUILDING COURSES 





“GIANT ARMS.’’ Dr. Young's, D.C. Revolu- 
tionary Discovery. $2. Satisfaction or refund. 
Gaucho, Box 9309-S, Chicago, Ill. 60690. 





MUSIC AND MUSICAL INSTRUMENTS 





SONGWRITERS Wanted: Send song material for 
recording consideration. Tin Pan Alley, 1650 Broad- 
way, New York 10019 





HI-FI STEREO AND ELECTRONICS 





ARISTOTLE Tutors best on pre-recorded tape. 
Halvorson Assoc., Box 9975, Chevy Chase, Md. 20015 





AUTO SUPPLIES AND EQUIPMENT 





“BLACK Box"’ starts car from house, Only three 
wires. Works in car also, Diagrams, instructions: 
$1.00. ‘‘Enter’’, Box 192-S, Dunellen, N.J. 08812 





DO IT YOURSELF 





FOUR Way, 110v. are welder; parts less than 
$5.00. Complete plans, instructions: $1.00. ‘‘Weld- 
er’, Box 192, Dunellen, N.J. 08812 


WATER! Amazing new $175 machine drills wells 
to 200’ deep. Information $1.00 (refundable). Deep- 
ee Drilling Company, 701 Trrafco, Opelika, Ala, 








COLOR SLIDES 





UNDERWATER Slides, 5 for $1.00. Free list. 
fmROBERTS, Box 608, Dana Point, California 92629 

PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertisements, 
You'll receive faster delivery. 
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FLOWERS, PLANTS & NURSERY SUPPLIES 





HYDROPONICS, Grow plants without soil. No 
fuss, no muss, no green thumb needed. Simple in- 
structions and four mo, supply of nutrients. Send 
$1.00 to Fraser Development Co., 1022 Chester Park 
Drive, Duluth, Minn. 55812 





STAMP COLLECTING 





INDIAN Stamps all different 50 $1.00 100 $5.00 
Kelman 1, Elliott Road, London NW4 England. 

515 DIFFERENT Worldwide stamps $1.00. Ap- 
provals. Jacobsen, Crompond, New York 10517. 








COINS, TOKENS CURRENCY 








6 DIFF. S-D_ Lin (09-20) $1.00. Box 913, 
Miami, Fla. 33135 
FRANKLIN Halves, scarce dates. Satisfaction 


guaranteed. $1.25 each: 1958P, 1957P, 1956P, 1949D, 
$1.50 each: 1949P, 1950P, 1950D, $2.50 each: 19498, 
1948D, $5.00 each: 1948P, 1953P, $8.00 each: 1955P, 
Ray’s Coins, 6051, Streator, Ill. 61364. 

OLD Time Lincoln cents! 10 Different before 1931 
only $1.00. Gene Carlton, Chandler, Okla, 74834 








PETS—BIRDS, CATS, HAMSTERS, ETC. 





LIVE Seahorses, marine specimens aquarium sup- 
plies. Illustrated catalog 15¢. Marine, Box 248-104, 
Dania, Florida. 





RABBITS—FUR BEARING ANIMALS 





MAKE Big money raising chinchillas, guinea pigs, 
rabbits, mink or pigeons for us, Free information. 
Keeney Brothers Farms, New Freedom, Pa, 17349. 





MONEYMAKING OPPORTUNITIES 





MAKE Money. Address and mail new self-selling 
catalog. 
tails. Schoch’s Mail Order Service, Dept. HBD, 
. O. Box 267, Lynn, Mass. 01903 


ba] 





BUSINESS OPPORTUNITIES 





MAKE Money by Mail Order Sales. Free De- 
tails, Heteros, 133 N. E. 60th, Seattle, Wash. 98115 


YOUR Classified ad in this space will be seen_by 
more than 146,000 active mailorder buyers. For 
rate and information write: Classified Ad Dept. 96, 
Sete Digest, 575 Lexington Ave., N.Y., N.Y. 








PROFITABLE OCCUPATIONS 





BECOME A mortgage broker. Earn 10,000 to 
50,000 year. Complete details. United Mortgage Co., 
P. 0. Bex 2684-S.D., Marietta, Georgia 30060, 





RUBBER STAMPS AND OFFICE SUPPLIES 





DESK Name plates, door signs. Free catalog. 
Engraving, 34A Cora Ave., Williamstown, N. 
08094 

RUBBER address stamp $1.50. Signature stamp 
$2.88. Air mail stamp $.60. Free catalog. Jackson, 
Dept. SD, 1433 Winnemac, Chicago, 11]. 60640, 








SPECIAL SERVICES 





AUSTRALIA: Remailing, souvenirs, coins, special 
assignments, business rep. professional services, 
Box 38, Northbridge, NSW Australia. 
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Big profits. No stock to carry. Free de-- 











How about eugenics? 
I have some comments to make on 
the remarks of Dr. Theodosius Dob- 
zhansky reported in your April °67 
issue (Man is Not Going Downhill). 
I agree that we'civilized guys are 
probably far better adapted to civili- 
zation—biologically, as well as by 
training—than primitive man ever 
was able to be. 
Dr. Dobzhansky remarks that bar- 
ring a breakdown of civilization, we 


to possess the particular advantages 
of primitive man. He also suggests 
that medical advances can make up 
for genetic deficiencies of biochem- 
istry, not to mention whole organs. 





PERSONAL 





RESURRECTED Billions will farm ocean bottoms 
when seas removed by coming whirlwind! Free. 
Write: Harvest-SD, Jefferson City, Mo. 65101 

“PSYCHIC Dominance—How to rule others with 
your thoughts.’’ Full Course—with stirring Exer- 
cises. $3. Illustrated. Satisfaction or refund.— 
Clarion, Box 9309-S, Chicago, Ill. 60690. 


BILLS Paid without borrowing — Nobody retused 
up to $18,000. Bad credit no problem—Not a Loan 
Co. Write for Free application—National Accept- 
ance, 5133 N. Central, Phoenix, Arizona 85012 or 
119 Ann St., Hartford, Conn., 06103. Dept. SDC. 











WANTED—MISCELLANEOUS 





MERCURY-Gold-silver-platinum for cash. Circu- 
lar. Ore assays. W-Terminal, Norwood, Mass. 





MISCELLANEOUS 





NATURAL Ingredient insecticide. lb, Aerosol 
2.49. Mylen, 306 E. 27 St.. NYC 10016. 


HOW To build a still. Humorous, factual, illus- 
trated, 50 pages. Includes distillation, fermenta- 
tion, wine, homebrew, taxes, etc. Over 25 recipes. 
$2.00. Buze, Box 490E, Norman, Okla, 73069. 


PROTECT Your checks. U se Check Protector Kit, 
Check Book Cover, Ball Point Pen, Perforter Rooler, 
Sheen Lewis Sales, Box 123, Clarendon Hills, 

. 605 


KILL Termites yourself-Information 25¢. Johnston 
Co., 5419 4th Ave., Beaver Falls, Pa. 

WINEMAKERS Catalogue and pkg. of Winery 
Yeast 25¢ postpaid. Kraus, Box 451-Rt, Nevada, Mo. 

ZIP Code directory list every P. O. in the U.S. 


and possessions—35,000 listed $1 P.P. Lewis Sales, 
Box 1238, Clarendon Hills, Ill. 60514 
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Changing 
Your 
Address? 


If you’re planning to move, please 
let us know six weeks before chang- 
ing your address. Attach address 
label and fill in your name and 
new address. This will insure 


fast service on your subscription. 


ATTACH LABEL HERE 


(Address label found on 
wrapper of Science Digest.) 


(If not available, be sure 
to include your old ad- 
dress including Zip Code 
Number.) 





Be sure to send back your old and 
new address to: Science Digest, 
Box + 654, New York, N.Y. 10019 


Name 





(please print) 


NEW 
Address_ 








City 


State 
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I ZIP CODE 
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Perhaps we can even order the right 
genes to stand forth and the bad ones 
to remain silent. And social pressure 
can be counted on to take the place 
of any sort of eugenic program. 

I will admit that I have some 
reservations on the eugenic idea my- 
self, not very different from those of 
Dr. Dobzhansky. Yet with all the 
objections there are to eugenics, I 
suggest the alternatives are even less 
dependable. 

Ought we to count on civilization 
never breaking down? If it does, sad 
though it may be—I’d like to see our 
species survive the crisis. 

Are the qualities that fit us for 
civilization necessarily incompatible 
with those that fitted primitive man 
to survive? I think an intelligent 
eugenic program could enable us to 
have our cake and eat it too, within 
reasonable limits. 

How good a guard is social pres- 
sure? A control measure over the 
reproductive process can’t afford to 
be 99 percent or 99.9 percent or 
99.999 percent perfect. It has to be 
so close to 100 percent that the prob- 
ability of a single individual escap- 
ing the controls and passing his abil- 
ity to escape down to descendants, 
over any conceivable period of time, 
is negligible. 

After all, that’s the nature of the 
evolutionary process. 


AwFreED B. MAson, M.D. 
Crane, Indiana 


Delightful and informing 

I have discovered your interesting 
magazine in the American Reading 
Room of the American Consulate in 
Zagreb a few months ago. Since 
then I enjoyed some most delightful 
and informing reading going through 
every new issue as well as reviewing 
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the older ones. 

Being an undergraduate at the 
Medical Faculty U. of Zagreb and 
having little spare time, I have swal- 
lowed most of your articles, especially 
those treating medicine and psychol- 
ogy, while traveling in a tram car. 
This is the only way for me now to 
be informed enough about new dis- 
coveries in science. 

The language you are using is sim- 
ple so I can read your magazine al- 
most without a dictionary. 

Special congratulations on the art 
arrangement of your articles. 

ALES BLAZON 
Zagreb, 
Yugoslavia 


Quacks and frauds 


In the Hugh Downs’ Column (Jan. 
67) he says that hypnotism got its 
bad name because of its association 
with so-called quacks and frauds. I 
question that statement. According to 
the history books Anton Mesmer, a 
German doctor discovered what was 
called Mesmerism. It was condemned 
by scientists of the time and finally 
the name was changed to hypnotism 
to get away from the taint of Mesmer- 
ism. But it was the “frauds” and 
“quacks’’.that kept on using the meth- 
od until it was developed to a point 
where it had to be accepted by scien- 
tists. The scientists took it over and 
made it their own, and restricted its 
use to licensed practitioners. The 
same thing is still happening to un- 
orthodox ideas today. They are con- 
demned until some scientist inves- 
tigates them and finds out that they 
do work. Then it is given a new 
name and we are in business. 


ARTHUR WHITCOMB 
Portland, Ore. 
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The man in the silken sauna 


HE man in the mask is simply 

having a “facial” with a new 
kind of electric “hot towel.” The 
mask, of silk and satin, padded with 
cotton wool and containing an elec- 
tric heating element, acts rather like 
a barber’s hot towel but a masseur 
is able to massage the face gently at 
the same time. The device is used 


extensively at the Finnish Sauna 
bath in London’s Haymarket, where 
it has proved extremely popular 
with both men and women. Clients 
“sweat it out” for about twenty min- 
utes and the treatment is so relax- 
ing that many fall asleep, but elec- 
tronic controls ward off danger of 
getting “overcooked.” 











In Japan Plastic surgeons make women’s noses 
longer, while in the West it is fashionable to have 
a nose shortened to Oriental flatness. See page 51. 












The world’s first wrist 
watch transmitter is now 
on the market, complete 
with telescoping aerial. 
You can even, through au- 
tomated, remote control, 
turn on your house lights 
from your car, start and } 
stop household appliances, 
etc. It is one of the items 
“New For People,” page 12. 





Deep in a Central American tropical for- 
est, a collection of nearly perfect stone 
spheres litter the dank jungle floor. Who 
carved them, and for what purpose? The 
article beginning on page 14 supplies a 
partial answer. It is another in the con- 
tinuing series exploring science mysteries. 


5 my ee nee oe 





oe Mi i The newly developed “‘milliprobe’’ can analyze the 
t ag i tN ie | pigments of a painting by means of a tiny beam 

ff tio 
iowa. Nl Ni of x-rays focused on the surface. See page 30. 









































The innocuous looking hexagonal blocks are 
made of ziroconium oxide, a space age ce- 
ramic, able to withstand temperatures of 
4000° F. See “New For Industry” on page 70. 





